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(renk Disk Turning 
Machine. 


and Boring 


We illustrate on this page a crank disk 
turning and boring machine; so called from 
its special adaptability to that work, though 
itis, of course, suitable for a wide range of 
work, involving both turning and boring 
upon the same piece. The machine is so 
arranged that a crank disk for an engine 
may be chucked and turned, bored for the 
shaft and then bored for the pin without 
removing it. 

The bed, which includes the head and 
foot-stocks together with the wings, is all 
onecasting. The spindle is 10 inches in 
diameter, 36 inches long, and has a 4} inch 
hole passing entirely through it. The 
thread upon the spindle is 14} inches diam- 
eter and is chased two threads to the inch, 
so that a face-plate or chuck may be easily 
fitted. The spindle is scraped into the 


head-stock, which is provided with ample 
lubricating facilities, so that there is no 
need of any cutting. 

The cone]Fpulley-is of_six steps, varying 


from 26 inches to 13 inches for 4} inch belt. 
The ratio of revolutions of the cone pulley 
to live spindle is 60 to1. The distance be- 
tween head and foot.stock is 48 inches and 
a piece 40 inches width by 60 inches diam- 
eter may be turned. The rails are of the 
box form of section and are designed with 
Special reference to avoidance of vibration 
ortremor. They are movable to and from 
the center so that the machine will turn 
down to 12 inches diameter; they also 
Swivel so that work may be accurately 
turned or bored taper. Power cross and 
ancle feeds are supplied tothe front tool 
post. A cross rail, for turning small diam- 
eters, may be supplied as an extra. The 


foot-stock or boring head is designed to be 
Massive enough to bore heavy cuts ac- 


curately and an especially desirable feature 
ls its 


get-over movement of 12 inches, 





enabling the machine to bore cranks up toa 
corresponding throw. 

The gearing shown gives a very powerful 
and steady cut tothe boring bar. Boring 
head has power length feed, also pilot wheel 
for quick hand feed. The machine com- 
plete weighs about ten tons, and is built by 
the Lodge & Shipley Machine Tool Com- 
pany, Cincinnati, Ohio. 
<> 
Throttling vs. Automatic Cut-off— Bal- 

aneing Pulleys and Fly-wheels, 


By W. H. Booru. 














There is an old saying that half the truth 
is worse than a whole lie. Something of 
this sort seems applicable to the ventilation 
recently of the fact that very excellent re- 
sults have been obtained by certain English 
engine makers with an engine that is gov- 
erned by throttling. 

The fact is not disputed, but there is a 
tendency to present the fact without its 
outer shell, and it is by no means always 
good practice to get at the kernel of things 
to the entire neglect of the outer shell. The 


the throttle to give, say, 7 pounds or 12 
pounds below boiler pressure with but little 
effect in economy. 

This is what practically is done with the 
Willans engine. There will be a half dozen 
such engines in one room, all grinding out 
electricity into one maip, and at about 8 
o’clock on a winter evening they will all be 
working at their designed, most economical 
rate. A seventh engine is helping them 
and is being run under the throttle, and at 
something less than its most economical 
loading. Let us suppose that this number 
seven is losing 7 per cent. in efficiency by 
being sorun. Then this 7 per cent. on, say, 
150 horse power is spread over not only this 
150 horse-power of No. 7 engine, but over 
the 200 horse-power of all the other six en- 
gines. The loss on the whole horse-power 
in the set is, afterall, only ;',°.°, of 7 per cent., 
or only .63 per cent. upon the whole power, 
As the load becomes less the No. 7 engine 
can be stopped entirely, and for some time 
the remaining six engines work at or within 
alittle of their maximum efticiency, and this 
goes on until it becomes necessary to throt- 


Where there is no cut-off gear it is better 
to throttle down high pressure steam than 
to work from a low pressure with full open 
valve. I recollect acase of this where a 
steam user had a good boiler and a weak 
engine. Having a boiler rated at 80 pounds 
he carried this pressure, but never let the pis- 
ton feel more than 40 pounds. One day he 
became alive to the folly of this and deter- 
mined no longer to unnecessarily strain his 
boiler by a pressure he could not use, and he 
forthwith reduced the pressure. The result 
was that the engine valves being still the same 
in setting his engine would not do the work it 
had previously done. An engineerexplained 
to him that though he still had the same 
initial pressure he no longer had the benefit 
of superheated steam, whereas formerly, by 
the use of the throttle he caused the steam 
to become dry, reduced the cylinder con 
densation, and was working altogether on a 
better system, as the fireman very quickly 
discovered, for more fuel was burned. 

The pressure was raised again to the old 
figure; there was no folly in it after all, but 
it would have been better to have had an en- 
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actual facts as to the Willans high-speed 
throttling engines are not to the effect that 
cut off engines may be abolished for throt- 
tling engines, but that under certain fixed 
conditions the now old fashioned throttle 
may be employed without loss and to the 
gain in cheapness and simplicity of con- 
struction. 

But what are the conditions? We all 
know that every engine has a certain rate of 
doing work at which it is found to give its 
best and most economical results, and that 
for some little distance on either side of this 
datum line of maximum efficiency, any 
change in load does not produce a serious 
drop in the economical efficiency. It follows 
that when an engine is designed to do a cer- 
tain duty with a given fixed cut-off, and 
with steam throttled down to, say, ten pounds 
below boiler pressure, we may open or close 
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tle number 6, and run five engines only at 
full power. 

It is not altogether that throttling has 
been rehabilitated so much as that it has 
been found good to run engines at a constant 
and unvarying load, and this has long been 
known to be economical. 

With high pressures and multiple cylin- 
ders throttling has less wasteful effects than 
in low pressures and single cylinders. In- 
deed, the rough rule might be laid down that 
in proportion as the indicator cards from an 
engine lose that elegant appearance that is 
associated in our mind with the card from a 
good cut-off single cylinder engine, so will 
the harm from throttling lose its sting. 
Nevertheless, all this does not make throt- 
tling good in principle, though we may rec- 
ognize frequent examples of expensive cut- 
off gears that have been out of place. 





gine strong enough to utilize the high press- 
ure than a throttle valve to cause superheat. 

Given a perfectly steady load and neither 
a cut off nor a throttle is needed. It is 
perfectly obvious that with an effort being 
made to secure a uniform load to an engine 
the application of a cut off gear would be 
superfluous. 

It has often appeared to me that consider- 
ing the uniform load of a large factory 
engine a great deal too much is often spent 
upon valve gears which, within the small 
range over which they have to.pick up their 
results, do not get a chance to save enough 
of fuel to pay for the interest on the invest- 
ment and the power necessary to turn the 
extra eccentrics, etc. Some of the Oldham 
Cotton Mills fairly bristle with the unneces- 
sary complication of parts required to drive 
cut-off valves and appliances. 
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In boring and turning pulleys some 
people chuck them by the inside of the rim, 
others by the outside. They who do the 
latter are more apt to get an unbalanced 
pulley than are they who set by the inside 
of the rim, for, when chucked true by the 
inside the final turned rim is more likely 
to be of even thickness all round and to 
require less balance and so be in less danger 
of bursting when running. With a pulley 
thus chucked any inequality is apt to be 
confined to the boss where it has the mini- 
mum effect, and I feel sure that ‘‘ Quirk” 
has put his finger on the cause of many 
bursts of wheels. It would frequently be 
better (though perhaps more costly) to put 
into the light side of a pulley a long strip of 
balancing metal riveted over a considerable 
arc of the rim than to put in the thick bit 
of plate that is attached by two rivets on 
the spot where a lump of clay or putty has 
been found to give a mere standing balance. 
Are pulley balancers sufficiently careful to 
find whether the weight they add is one 
that gives not merely static balance but also 
a balance laterally when running? If one 
edge of arim be too heavy the result when 
in motion will be a lateral stress on the arms, 
and yet such a pulley might rest impartially 
at any position when on the balancing rails. 
Usually this lateral effect would be small 
and act at a short leverage in most pulleys, 
but this is no reason for patching on balance 
plates needlessly out of the middle of the 
rim. 

= aes 
Plate Planing Machine. 





We illustrate herewith a machine for 
planing the edges of boilers and _ plates. 
In this machine the usual beam with screws 
or jacks for holding the plate is dispensed 
with, the intention being to do the planing 
after the rivet holes have been made, and 
make use of them to pass bolts through the 
plate, and through the slot shown in the 
rail at the rear of the machine, thus clamp- 
ing the plate in place ; as many bolts being 
used as may seem necessary. 

It consists of a heavy cast iron bed with 
sliding reversible rest, operated by a heavy 
steel screw which runs the entire length 
through a heavy brass nut fastened to the 
rest. The screw is operated by gearing at 
the end, and tight and loose pulleys with 
straight and cross belts about 4 inches 
wide. There are two tools in the tool post 
which cut both ways, at the rate of 16 to 18 
feet per minute. A shifting bar runs the 
entire length of machine, always in front of 
the operator, so that the machine can be 
stopped or reversed without him leaving 
his position. The shifting or reversing bar 
is provided with adjustable knockers, so 
that the machine will stop or reverse itself 
at any desired length or width of plate. 

The machine will plane 4-inch to }-inch 
plates up to 16 feet long, and by re setting, 
up to any desired length, re setting usually 
requiring about five minutes time where a 
crane or chain hoist is used. Machines are 
made to plane up to 30 feet in length when 
required. The builders are The Schuylkill 
Foundry and Machine Works, Conshohocken, 
Pa. 

- _<—_- 
Twenty-four-inch Band Saw. 





We illustrate herewith a new 24 inch 
power band saw designed for pattern shops, 
machine shops, or for any light wood work- 
ing where it is not necessary to have a large 
or heavy machine. 

It is self contained, having countershaft 
of suitable proportions attached to it; re- 
quiring less room to set it up and making 
its removal from one part of the shop to 
another, or from one position to another, a 
matter of trifling importance. 

The table is made of kiln-dried hard wood 
2 feet by 2 feet, and is arranged to tilt for 
sawing a bevel. It has an extra table on 
side to prevent chips or pieces falling onto 
pulleys or belt. The saw pulleys are cov- 
ered with endless pure rubber bands 
strengthened with canvas. 

The shafts are all of steel and run in long 
boxes lined with best genuine babbitt, and 
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then bored to exact size with boring bar. 
The machine can be furnished without 
countershaft if desired. Space occupied on 
the floor is 2 feet by 44 feet; weight, 340 
pounds. It is made by J. M. Marston & Co., 
226 Ruggles street, Boston, Mass. 
ee See 
Restoration of Purdue Laboratory. 





Our readers will be glad to know that the 
usefulness of Purdue University will not be 
permanently lessened, but in fact rather in- 
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tools originally contained therein have been 
replaced and are now in use by students. 
A new and larger cupola furnace has been 
added to the equipment of the foundry. 
The machine shop equipment lost in the 
fire has already 
been fully re- 
placed by new 
and improved 
machine tools 
which are now 
in use by stu- 
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in their places. Small instruments of op. 
servation have been purchased, or contracts 
have been made for them. It can safely be 
said that these arrangements will resul: ip 
an equipment for the engineering laboratory 
which in all respects will be equal, and 
in some particulars superior to that whic): it 
contained before the fire. 

. . . The locomotive plant will be re. 
moved from the general laboratory to a new 
building especially designed to receive it, 
The new plant will be larger and mich 
more complete tian 














the original. Its 








parts will be made 
adjustable to re. 





ceive any locomo- 
tive whatsoever. 








PLATE 
creased as a result, of the fire which de- 
stroyed the new Engineering Laboratory, 
January 23d. The director, Prof. F. M. 
Goss, who is known to our readers, sends us 
a statement of what has been and is to be 
done, from which we quote as follows: 

The three months which have 
passed since the fire, have given time for 
shaping financial matters, for clearing away 
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dents in temporary quarters. The forge 
room appliances are all in the process of 
reconstruction and the whole outfit will be 
put in place as soon as the building is 
ready to receive it. . 

The engineering laboratory contained a 
large variety of machines, some of which 
were very heavy. These heavier machines 
were not destroyed, but all were more or 








TWENTY-FOUR-INCH 


debris, for letting contracts, and for begin- 
ning the actual work of reconstruction, so 
that now definite assurances concerning the 
future may be given. From the detailed 
statement which follows, it will appear that 
upon the opening of the next school year, 
the facilities for laboratory work will be 
better and more extensive than ever before. 

The portion of the building which con- 
tained the foundry and the wood-working 
shop and which was damaged in the fire 
has been repaired, and all machines and 
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lessdamaged. The triple-expansion engine, 
the Westinghouse engine, the boilers, and 
some of the heavier hydraulic apparatus, 
are being constructed upon the ground. 
The locomotive ‘‘Schenectady” is to go 
through the shops of the Pennsylvania Rail- 
road Company at Indianapolis. The smaller 
steam engines, the gas engines, the pumps, 
the testing machiues, and other light appa- 
ratus have been shipped to their respective 
makers, who have been directed to make 
them as good as new, or to supply new ones 








and in order that 
the whole may he 
available for iest 
ing the perfor 
ance of locomotive 
from any part 9 
the country, the 
building will b 
connected by a 
track with the Lake Erie & Western Rui! 
road. The three years’ experience with 
the original apparatus has been made the 
basis of a careful revision of the details of 
the locomotive plant. A new traction dy 
namometer, made up of the weighing por- 
tion of an Emery testing machine of 30,000 
pounds capacity, has been specially de 
signed, and is now under process of con 
struction, by Messrs. Wm. Sellers & Co 
The possession of this fine piece of 
paratus will insure great accuracy in the 
determination of drawbar stresses, which is 
one of the important elements in the per 
formance of a locomotive. Much other 
new and delicate apparatus will be con 
nected with the plant. 

The steam engineering equipment of th 
general laboratory will be increased by the 
addition of the two engines of a Vauclain 
compound locomotive, arranged to be 
mounted as a stationary engine upon 
foundation, and to be run with steam, un 
der the load of a friction brake. The ex 
haust will be piped to a surface condenser 
which will serve to give the steam con 
sumption of the engines, and provision wi!! 
be made for the attachment of all other a; 
paratus usually employed in testing steam 
engines. This important piece of apparatus 
is supplied through the generosity of the 
Baldwin Locomotive Works. There will also 
be added, for steam engineering, severua! 
typical experimental engines of from 10 to 
35 horse-power, each connected with a con- 
denser for determining steam consumption 
The list will include a Straight Line engine, 
a Buckeye engine, and a Laval steam tur- 
bine; also a Kimble combined engine and 
boiler. 

For strength of materials there has been 
purchased the magnificent, 300,000 pound 
upright Riehle testing machine exhibited at 
the World’s Fair, and at that time the larg 
est upright machine in the world. This 
machine will accommodate specimens up 
ten feet in length, either for tension or co 
pression. 

In their efforts to re-establish the labor 
tory, the trustees gratefully acknowledg: 
the hearty co-operation extended to th 
by manufacturers of apparatus and machi 
ery. All have been more than liberal 
their discounts, and many have made repai! 
or have exchanged old for new without c 
to the university.2 It may be added that a 
considerable amount of the apparatus me! 
tioned above has been loaned to the univer: 
sity for its use until] such time as the un 
versity shall be able to pay for it. 
-—-_>-————— 

From a report to the Board of Trade i! 
appears that the number of persons kille« 
and injured during the past year on Britis 
railways was: Passengers—from acciden 
to trains, rolling stock, permanent wa) 
etc., killed 17, injured 484; by acciden 
from other causes, killed 89, injured 737 
servants of companies or contractors, fr: 
accidents to trains, rolling stock, permane! 
way, etc., killed 10, injured 73; by acciden': 
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from other causes, killed 450, injured 2,558 ; 
persons passing over railways at level cross- 
nes, killed 55, injured 30, trespassers (in- 
‘uding suicides), killed 360, injured 135; 
oi uer persons not coming in above classifica- 
ion, killed 30, injured 92; total killed, 1,011, 
injured 4,109; showing a decrease on the 
als of the year 1892 of killed 119, in- 
ed 376. 
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neces een 
A New Turret Drill Press, 

will be remembered that about two 
yesrs ago we illustrated a turret drill press 
built by A. D. Quint, of Hartford, Conn. It 
will be remembered that the spindles in this 
michine were driven by friction gears which 
were brought into and out of contact at the 
proper times by reason of the eccentricity 
of the turret with respect to the shaft 
upon which the driving friction gears Were 
p: sced. 

The machine which we now illustrate, 
while it is much the same in principle, is 
adapted to a heavier range of work, and 
its spindles are driven positively by bevel 
gearing, though the arrangement is such 
that the change from one spindle to an- 
other is made with all the facility, and, in 
fact, in the same manner as it is made in 
the first-named machine. The construction 
will be understood from the following de- 
scription, with the aid of our reproduction 
of a working drawing: 

On the column is secured the frame, with 
a circular hub or trunnion projecting for- 
ward, and on this trunnion is mounted the 
turret head with any number, from two to 
twelve (cut shows four) of hubs or bear- 
ings, which support and guide the drill 
spindles. Through the frame passes the 
driving shaft, on the end of which, inside 
of turret, is fastened a bevel gear in mesh 
with bevel gear loosely splined by means of 
feather key to vertical driving spindle that 
runs continuously in its bearing inside the 
turret. On the lower end of driving spin- 
dle is a clutch that engages when in opera- 
tion with a corresponding clutch on the 
inner end of drill spindle which is in use. 

Pivoted on the front of gear case in the 
interior of turret head, is a bell crank lever, 
one end of which is forked and loosely con 
nected to the driving spindle ; the other end 
of this lever is fastened to the locking bolt 
that locks the turret head when in position. 
Connected to the locking bolt is a rod that 
is fastened to the foot treadle, shown on 
left-hand side of base; when the foot lever 
is pressed downward, it causes the locking 
bolt to move outward and at the same time the 
driving spindle moves upward and is dis- 
engaged from drill spindle before the lock- 
ing bolt leaves its socket, thus making it 
impossible for 
the turret head 
to be moved 
while the spin- 
dles are en- 
gaged. When 
the turret head 
is revolved to 
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at a high speed oridle, for when the spindles 
engage, there can be little resistance on the 
drill spindle, as it is impossible for the 
operative tool to be cutting until the 
spindles are engaged. Several different 
sizes of tools for drilling, reaming or boring 
may be placed in spindles, and either tool 
wanted can instantly be brought into posi- 
tion without stopping the machine, thus 
making a simple, cheap, and durable drill- 
ing machine driven by positive mechanism, 
which insures accurate rotation. 

It is particularly well adapted for ma- 
chine shop work, as well as for manufactur- 
ing, as it saves all delay and loss of time in 
changing tools or moving the piece operated 
on, as is the case with the ordinary drill 
press. The construction is such that the 
user may have any number of drill spindles 
desired from two to twelve without enlarg- 
ing the machine, and, in fact, without any 
change, with the exception of the revolving 
turret. A few of its advantages are its 
light compact form and convenience for 
handling. All tools are up out of the way 
and idle when not in use, and yet may in 
stantly be brought into position, set in mo 
tion, and put to work. 

All driving parts are located in the interior 
of the head, and out of the way of damage. 
The feed is by hand and foot lever; the 
table is 12 inches by 20 inches, balanced, 
and has a vertical feed motion of 7 inches. 

The knee that supports table is fastened 
to face of column, and balanced by weight 
inside column, which allows a quick ad- 
justment of table and supporting knee. 
The drill is driven by a 24-inch belt ona 
four-step cone, with countershaft fastened 
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to base of machine. The drill spindles are 
of steel, hardened and ground, and are 
reamed for the No. 2 Morse taper. 
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Twenty-inch Hendey-Norton Lathe. 





We illustrate herewith a 20 inch Hendey- 

















the tools 
wanted, the 
locking bolt 


will, by means 














of a spring at- 
tached totread- 
le rod in base, 
automatically 
drop into its 
socket, locking 
the head in po- 
sition; at the 
same time driv- 
g spindle 
ves down- 
ward and en- 

iges the drill 
pindle, thus 

aking a pos- 
ive connec- 
tlon between 
the driving 
echanism 
od the too) that is in position for work, all 
ther tools remaining idle. It is immaterial 
vhether the driving mechanism is revolving 
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made, however, from a smaller size lathe 
differing in some minor features and pro- 
portions. 
























DRILL Press. 

With the present lathe there is the same 
facilities for changing from one pitch of 
screw cutting to another or the rate of feed 
without change of gears or belt, and with- 
out stopping the machine. Our former 
illustration makes it unnecessary to go into 
details at this time, but we give below a 
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12 to 1; cone pulley steps are 4} inches, 7 
inches, 9} inches and 114 inches diameter 
for 3.inch belt. Hole through spindle 14 
inches; front bearing of 
spindle 3 inches diameter, 5 
inches long; back bearing 
2+ inches diameter, 33 inches 
long. Diameter of tail spindle 
2tinches. Lathe cuts screws 
from 14 to 80 per inch, and 
feeds from 7} to 400 per inch. 
Take 50 inches between 
centers with 8 foot bed and 
weighs 3,400 pounds. There 
is a compound rest, power 
cross-feed and also taper 
attachment if desired. 

It is made with any length 
of bed up to 20 feet by The 
Hendey Machine Company, 
Torrington, Conn. 


Se 

High and Low-water 
Alarms—An_ Explana- 
tion. 





By W. Hl. WAKEMAN. 
At the present time there is 
much being said in some 
quarters concerning the use 
of water columns for steam 


= —_—, boilers, which have high and 


low-water alarms attached. 
Engineers frequently object 
to having them put on their 
boilers, and when this fact 
is made known to the owners 
of steam plants and others, 
they look very wise and put 
on a knowing smile, which 
gives the idea that they 
understand the case fully, 
and that it is perfectly natural 
for an engineer to object to 
the use of something that 
will act asa tell-tale and in- 
form every one in the vicinity 
when the water is low in his 
boiler. 

I wish to offer an objection 
to this view of the case, for 
no greater calamity can be- 
fall a careful engineer than 
through some oversight or 
unforeseen circumstance to 
have the water get low in his 
and to have the sheets burned in 
The stigma of such an acci- 
dent will follow a man for many years. 
Anything that will promptly and certainly 
warn him of the approach of such a danger 
is considered as a friend and notas an enemy. 

The average engineer does object, how- 
ever, to any- 
thing that will 
prevent him 
from filling 
his boiler near- 
ly full of water 
at certain 
times. Ina 
very large 
majority of 
cases the water 


boiler 
consequence, 
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is lower in 











boilers in the 
morning than 








TWENTyY-INCH HENDEY-NorRTON LATHE. 


Norton lathe with 8-foot bed. This form 


of lathe has been fully illustrated and de- 
scribed in our columns, the engravings being 


few dimensions and figures pertaining to 
the 20-inch machine. 
The proportion of gearing in the head is 





when the en- 
vineer left it 
on shutting 
down the pre 
vious night. 
To meet this 
condition he 
wishes to leave 
a plenty of 
water at night, 
at times even 
running his in 
* jector after the 
engine is shut 
“down, but 
there is the 
high-water a- 
larm standing like a lion in the path, and 
preventing him from filling itup. If there is 
no watchman employed on the place, he 
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must either come around about midnight 
and pump in more water, or else shut off 
the high-water alarm when he stops the 
engine and put in as much water as he de- 
sires. He dislikes to do the latter, and it is 
manifestly unjust to ask him to do the 
former. Now,I do not believe that any 
boiler was ever ruined by having too much 
water in it, and while it may be that some 
damage is done to engines in this way in 
rare cases, still it is very seldom the case, 
and is practically out of the question. 

A certain agent was visiting different 
manufacturing concerns, trying to sell them 
these water columns with high and low- 
water alarms, and on going into one office 
and making his business known, he was 
told that they had a careful engineer who 
attended to all such matters, and therefore 
they did not need anything of the kind. 
The agent challenged the steam user to go 
down to the boiler room at once and see 
where the water level was in the boilers. 
It was accepted, and when they arrived 
there the agent declared that there was too 
much water in the boilers, and pointed out 
the fact that if his appliance was in use 
there, such a thing would never happen. 
These statements were accepted by the 
steam user, and the appliances were pur- 
chased. 

There are two points here which I wish 
to call attention to, for this agent was most 
certainly an interested party, and therefore 
his opinions should be received with some 
allowance on this account; and, further- 
more, it is still an open question among en 
gineers whether there is any loss of effi- 
ciency in carrying more water ina boiler 
than is actually necessary to cover the 
tubes, or not. Ifa boiler is pumped nearly 
full of water, and when the safety valve is 
lifted only dry steam issues from it, it is 
good evidence that no water is being car- 
ried over, and when such is the case if there 
is any error in carrying a surplus of water 
it is an error on the safe side. It is true 
that it costs more to fire up a boiler which 
is nearly full of water than it does when 
there is just enough to cover the tubes, but 
after steam is once raised, it may not cost 
any more to keep it up in one case than in 
the other. On general principles, I be- 
lieve that an intelligent engineer under- 
stands his plant fully as well as an agent 
who never saw it before. 

At acertain plant where there are two 
boilers fitted with high and low-water 
alarms, if one of the fires isin better con- 
dition than the other so that the setting is 
heated to a higher temperature at the time 
that the fires are banked, water will be 
evaporated in the hottest boiler and be car 
ried over into the other, causing the high- 
water alarm to sound during the night, al- 
though there is still an abundance of water 
in the other boiler. This is very unpleasant 
to say the least, so that itis very natural 
for the engineer in charge to object to high- 
water alarms, and who will blame him for 
such objection ? 

As a matter of course, the remedy lies in 
having both furnaces at the same tempera- 
ture, or in shutting off the connection be- 
tween the two boilers. It is scarcely possi- 
ble to always do the former, and it is incon- 
venient to do the latter. 

About twenty years ago in the city which 
is the home of the writer, there was a disas- 
trous boiler explosion. Immediately there- 
after there was a law passed requiring all 
boilers in that city to be fitted with low- 
water alarms. At the present time I be- 
lieve that there are not a half dozen of 
them in use. If they were necessary 
twenty years ago they are still necessary, 
and it follows that if they are not needed 
now, they were not then. The following is 
a reason for this state of affairs: When a 
low-water alarm is first put on to a boiler, 
the engineer or fireman is very careful to 
avoid bringing it into use, but after a time 
it gets to be an old story, and he rather de- 
pends on it to give him warning when the 
water is getting low. Then comes a time 
when the apparatus is out of order and con- 
sequently fails to work; when the engi- 
neer discovers that he has been leaning 
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upon a broken reed which fails to give him 
support when he needs it. I am simply 
giving these facts as I find them. 

Again, some of these high water alarms 
are so arranged that they cannot be shut off 
from the boiler when they are out of order. 
There is a reason for this, as it is intended to 
make it impossible to prevent them from 
sounding at proper times, but if they be- 
come deranged in the course of time, it is 
well to have it so arranged that it will not 
be necessary to cool off the boiler to repair 
them, for in many cases this means a shut- 
down for the entire mill or factory. The 
best appliance for this purpose {s an intel- 
ligent well paid engineer or fireman, for no 
apparatus has yet been devised that can do 
its work along this line at all times. 

J ae S 
Machine Shop Milling Practice.—IX. 





By Horace L. ARNOLD. 





In further pursuit of my purpose to place 
before the readers of this journal something 
like a complete record of the present status 
and practice of milling in machine shops, I 
recently visited the shops of the Brown & 
Sharpe Mfg. Co., at Providence, R. I. 

Inside the Brown & Sharpe shops I was 
made to feel that the place was wide open 
for the inspection and information of any 
one who cared to know what it contained, 
and that the full knowledge of its experts 
and specialists was also on view; and I 
further found what always must be found 
among real experts, that these gentlemen 
expressed absolute certainty of conclusion 
on only two points, and the same two 
in every case—that they had done the 
best they knew how to do, and that they 
hoped, since hope springs eternal in the 
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will change our minds ; that is as far as we 
have gone; we know we are doing the best 
we know how todo, and we think from 
what we can find out we are doing some- 
where near as well as anybody does, and we 
are doing better and faster work all the 
time, and we shall keep on trying till we do 
find out about milling, if somebody else 
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human breast, to ameliorate some of the 
faults of their past work by future effort. 
Thus the man who had been the most years 
with the milling machines said, ‘‘We do 
a good deal of machine work with mills, 
but when you come to milling, we do not 
think we know anything about it. Some 
days we think we have made up our minds 
about something, and later on we think we 








does not find out about it before we do, and 
tell us.” 

With this gentleman for a guide, and a 
photographer who produced excellent pict- 
ures, I went among the milling machines 
at Brown & Sharpe’s. What I saw in par- 
ticular will be shown in the engravings ; 
what I saw in general was a wonderful 
and admirable attention to details, a sur- 
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prising adherence to one type and size 
of milling machine for machine work, and, 
probably, a direct consequent of these two 
conservative factors, a wonderfully larve 
result in the way of stock removal or . 
tent of cut per pound of milling machi 

I saw work performed at a rate of spe d 
which made me doubt the accuracy of ny 
watch, and other machines working on 
pieces which looked bigger than themselv: ;, 
and I saw the milled pieces produced ‘n 
a shop test to decide the relative a} 
vantages of milling with and against tie 
feed, and which gave the Brown & Shar) 
Company the conviction that for them aid 
their machines, the old way of milliig 
against the feed was the better way ; and it 
last, as at first and all the way through, | 
saw more distinctly and prominently than 
anything else that tireless attention to the 
smallest details, that careful making the 
most of every point of advantage and every 
possibility of gain, no matter how sma’, 
which, as the small often includes the 
great, is perhaps no where shown in the 
Brown & Sharpe shops more striking!y 
thangin the fountains which supply drink 
ing water to the men, and of which one of 
the great number in use is shown in Fig. 5\. 
The horizontal faucet supply taken from 
the vertical supply pipe has a small, con- 
stantly flowing downward branch dischar¢g- 
ing into the basin; at a convenient height 
a double branched nickel-plated cup holder 
with gracefully curved ball tipped hooks, 
sustains two nickel-plated drinking cups, 
kept by chains leading to a double-branchi 
nickel-plated chain holder secured above on 
the vertical pipe. The water is pumped 
from an artesian well toa high tank, and is 
taken through the vertical supply pipes on 
its way up ; the small, constant discharge at 
each faucet branch keeps the water always 
fresh and of uniform temperature at each 
faucet ; the catch basin keeps the floor dry, 
and the nickel-plated cups are always clean 
and inviting; the graceful shapes given 
to the basin and its bracket and to the cup 
hooks and chain supports make the whole 
fountain a pleasure to the eye as well as a 
perfectly satisfactory solution of the prob 
lem of;supplying drinking facilities to a 
great number of workmen without one 
disagreeable feature. I never before saw 
drinking arrangements for working men 
which any one not hardened by a long shop 
training would willingly use, and the com 
plete adaptation of means to an end shown 
by this simple drinking fountain, typify to 
my mind the principle ruling characteristic 
of the Brown & Sharpe shops. 

There are only two types of machin 
work milling machines in Brown & Sharpe’s, 
and only one example of the larger of these 
types, and that one machine, shown in 
Figs. 51, 52, 53 and 54, is not regarded 
with entire favor by its makers, although it 
is an excellent machine, having a very large 
and convenient table, adapting it to a great 
variety of work, with side or axial mills 
for, much asI grieve to say it, though th: 
Brown & Sharpe catalogue says ‘‘ axial 
‘‘radial,” and ‘‘ form” mills, the Brown « 
Sharpe shop men say ‘‘side mills,” and ‘‘end 
mills,” in illustration of the ineffaceab! 
permanence of English in the shop. 

The principal operative limitation of this 
largest example of the ‘‘Grant” form of 
milling machine lies in the very short end 
wise adjustment of the spindle heads, whic! 
in some degree limits the convenience o 
the effectiveness of the machine in the us 
of end mills. The table is well supported 
very wide and very long, for the style of 
machine, and the spindles, though bevel 
geared, are very strongly driven, and th 
machine takes a very smooth and stead) 
cut, as might be expected, from the massiv« 
framing, and the two-end drive of the mil’ 
arbor. Whatever faults this machine ha: 
are due to its type, and Ido not expect t 
see the ‘‘Grant” type of double spindl 
milling machine abandoned; on the con 


trary, I expect the milling machines of th: 
‘‘Grant” form, with two driven spindles 
having horizontal adjustment only, and 

table having a vertical adjustment to com: 
very largely in use, as they have advantages 
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not to be lightly overlooked. I need not 
say that the fitting on this machine is mag- 
nificent. 

The weight of this Brown & Sharpe 
trant” machine was given at about 14,000 
yunds ; the mill spindles have about 6 inches 
izontal adjustment each; the bed has 
12 inches vertical adjustment, and 96 inches 
eed travel, given by a 4 per inch screw. 
he table is 24 inches wide. The spindle 
aijustment is by a rack and hand actuated 
nion, and the drive is two 3$ inch belts on 
vo 4 step cones, back geared. The spindle 
ars are covered, and in general design the 
gravings sfeak for themselves. The cut 
I saw being made was a bicycle rubber tire 
mold, 5 inches wide, steel; cutter, 3 inches 
diameter, 20 revolutions, 14 teeth, 13 inches 
feed per minute, giving surface speed of 
cutter, about 16 feet per minute; feed per 
tooth, 0.0125 inch. 

[ give alsoa large cut of the same ma- 
chine working on two pieces of cast-iron, 
showing the construction of the mills, mill 
arbor, and milling fixtures, everything as 
actually at work. I have not the particulars 
of this cut, but the appearance of the chips 
shows a large per tooth feed. It will be 
observed that in this case, as in most others 
in the Brown & Sharpe practice, the work 
is held on a special fixture bolted to the 
machine table. I give prominence to these 
tool details of the Brown & Sharpe practice, 
as they are of the very best description, and 
will serve to give a general idea of what 
users Of milling machines must expect to 
provide for each job of rapid finishing. A 
good idea of the size can be gained by re- 
membering that the table and fixture base 
are 24 inches wide. 

Fig. 54 is made from a working blue 
print, and shows the double bevel gear 
spindle drive of this large Brown & Sharpe 
machine, which is totally different from 
anything shown before, and yet seems to 
be perfect in action, and so is only one 
more seemingly unsuitable thing which 
works perfectly well ina milling machine. 
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War and its Value Again. 
Hditor American Machinist : 

‘*Bell Crank,” in his good-natured criti- 
cism of the writer’s article on ‘‘The Me- 
chanical Value of War,” 
seems to object more to the 
ideas therein expressed con- 
cerning the Peace Congress 
than to the assertion that war faye: 


mechanics. 

Can ‘‘ Bell Crank” name 
any one thing that has made 
greater demands on the engi- 
neer since the records of the 
world began, than war has 
done ? 

Can he name any two things 
that have done half as much? 
And this is exactly the point 
in the article on ‘‘ The Me- 
chanical Value of War,” viz., 
that it has been the greatest 
of all helps to mechanics. 

It takes but a glance at the past to see 
that war has been looked upon as a leading 
factor in the history of nations. 

If ‘‘ Bell Crank” will look about West 
minster Abbey, he will notice the great 
monuments that are raised to the memory 
of those whose chief distinction has arisen 
from the taking of human life, and, if he 
looks with care, he will find in one corner 
a small marble bust, placed in honor of one 

f the discoverers of an:esthetics—a strange 
contrast to contemplate—the veneration of 
those who inflict human suffering, and the 
‘light regard for those who alleviate it. 

‘*Bell Crank” admits the mechanical 
value of war, and we differ only as to the 
imount of good it has done. 

He asks, ‘‘ Which is best for the future, 
peace or war?” There is but one answer 
to that question. It is, peace. To obtain 
this there are but two ways—to have the 
teaching of Christ so prevail as to become 
the universal rule of life, or, so to perfect 
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the mechanical appliances of war, as to 
render it too dangerous to enter upon. 

The former bids us turn the second cheek 
if the first is smitten, but that presupposes 
that there is war enough left in somebody 
to do the smiting, and we must rest our 
hopes on the final diffusion of brotherly 
love. 

Meanwhile, the second alternative bids 
fair to bring about that most desirable end— 
peace—the more quickly, in that, the better 
the weapons, the fewer the wars. 

Arbitration is the sensible method of ad- 
justing national disputes, but the only way 
to induce nations or individuals to adopt it, 
is to have them thoroughly imbued with a 
grave doubt of their being able to whip in 
a fight; then they will submit to arbitration. 
In short, peace in the future is best indeed, 
but it-will have to be maintained by per- 
fectly equipped armies. 
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the heads of foolish people who drink too 
much of it. If this line of argument is to 
be pursued, suicide seems the only thing 
left for us all. 

Peace is good, but a Peace Congress is 
questionable—just as ‘‘fish is good, but 
fishy is abominable.” 

Of all nations, we can afford to mind our 
own business, a condition that few others 
enjoy ; and the sending of petitions to the 
heads of nations praying for the disbanding 
of armies, is as impertinent as it is use 
less. 

We should resent any suggestion from 
foreign rulers about our treatment of the 
Indians or the size of our army as quickly 
as any nation, yet, under the name of a 
Peace Congress, we are willing thus to 
waste our energies. 

Going out to kill each other with highly 
finished weapons is not a pleasant spectacle 
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About Drill Jigs—Square-threaded 


Screws. 
Editor American Machinist : 

As the manufacture of machinery is of 
comparatively a late date, there are a great 
many who do not realize the full value of 
drill jigs; there are also many who have 
mistaken ideas of the cost of such tools and 
their real objects. The first and real object 
in using a drill jig is to do the work cheaper 
than without it. To do the work better is 
impossible if it was done well enough with- 
outit. I would not be surprised, in time, 
to see jig making and jig designing com- 
bined in one man’s business. Any one who 
has a good understanding of the practical 
side of machine construction can readily 
see that of two men of equal brain power 
and equal theoretical education, the one 
with the greatest experience at actually 
working on machine tools and using jigs in 
every-day life, will design a drill jig, so as 
to be the cheaper to make, the handier to 
use, and the more lasting. 

A few years ago boys while serving their 
apprenticeships in machine shops did not 
have such a good chance of learning draw- 
ing and the theoreticat part of machine de- 
signing as to day. I have seen a great many 
apprentices in the last few years who attend- 
ed evening schools, and were trying hard to 
learn more than could be learned in the shop. 
Some say that these boys are educating 
themselves for fools, that they will only 
learn enough of each business to enable them 
to make fools of themselvesin anything they 
undertake. This old theory that a man’s 
head will only hold a certain amount should 
have taken a ‘‘tumble” years ago. It is true 
that a person should not use his time learn- 
ing Greek and Latin if he intends to follow 
a business that will never call for it, for 
life is short and there are many things that 
must be learned; but any machinist’s ap- 
prentice who takes suflicient interest in ma- 
chine designing to study it outside the shop 
will find use for all he Jearns in his line of 
business. I would not be surprised (before 
many years) to see toolmakers who are ex- 
pected to design the tools they make. I 
expect to see a drawing board on the job, 
and men who know how to use it and do 
use it. 

It cannot be denied that many kinds of 
work can be done cheaper, and more satis- 
factory, where a man does 
his own designing, drawing, 
patternmaking, blacksmith- 
ing and machine work. 

I expect some to say this is 
a radical idea,and, of course, 
it is, but it can be readily 
proven when you have the 




















Just why gunpowder should be replaced 
by anything else, the writer fails to see. 
It opens our tunnels, blasts the rocks for 
our constructions, is a splendid servant to 
the civilized world, and a necessity to the 
pioneer in new countries. 

The question, which is better, to make 
books or to make whiskey, depends upon 
the quality of both. If the books are like 
‘Tom Jones” and similar productions, then 
the making of whiskey is a better employ- 
ment. Good whiskey is better than bad 
books. 

Of course, the Chicago fire did good—so 
does having a tooth drawn, or a_ boil 
lanced, 

It is the question of present discomfort as 
against future benefit. 

If ‘Bell Crank” thinks gunpowder 
should be done away with because it can be 
put to a bad purpose, why should he en- 
courage the raising of grain, as it can be 
and is made into whiskey, which gets into 
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Fig. 54. 


to contemplate, and that fact, coupled with 
those same effective weapons, makes us con 
tinue to contemplate instead of going out to 
kill. Our respect for what the weapons 
can do makes us think twice, and we stay 
at home. 

The great advance in the perfection of 
weapons is doing more for the cause of 
peace than any body of mere talkers can 
ever do. The silent Gatling is a grand 
peacemaker ; the mere existence of a com- 
mander like Von Moltke did more for peace 
than all the petitions ever presented. 

True, the mechanical arts advance with- 
out war—would have advanced had war 
never existed—but more slowly than they 
have done ; and in the perfect preparation 
for war, and in the perfecting of engines of 
destruction, the mechanic is doing more 
practical work for peace than any delibera 
tive body can ever do, even though it be 
dignified by the name of the Peace Con- 
W. D. Forves. 
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right kind of men on the job. 
But some one asks where I 
am going to get these right 
kind of men? Some of these 
apprentices who attend even- 
ing schools after working 10 
or 15 years at the business, 
at all around machine work, 
and in a sufficient number of 
shops to get over the idea 
that they learned it allin B’s 
shop, and after having some 
experience at patternmaking and black- 
smithing, will fill the bill first rate. 

I have heard of men saying that tool- 
making is a trade by itself, but I want to 
say that any good machinist who possesses 
a good set of brains, and is not too lazy to 
use them; and who has had a fair amount of 
experience on small work, can make tools 
good enough for anybody. 

To learn enough of patternmaking to be 
able to make patterns for castings good 
enough for the purpose will not take a good 
mechanic long, and then if there are forg- 
ings to be made that he would not be able 
to make, he can make a wooden pattern for 
the blacksmith which will suit the average 
run of blacksmiths better than any draw- 
ing. I hope no one will undertake to answer 
this with that old ‘‘chestnut” about the small 
capacity of men’s minds. 

Here is my ideal equipment for a tool 
job: 


Kirst Department.—A suitable equipment 
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for making working drawings with good 
light and a good place to wash the hands ; 
also a liberal supply of manilla paper. 
Department.—A_ suitable equip- 
ment for making wooden patterns. As this 
is not a manufacturing department it will 
not require much machinery. 

I will suggest, as the men I would pro- 
pose to work in it would be more of ma- 
chinists than wood-workers, that an engine 
lathe without back gears be provided for 
this department. If speeded high my ex- 
perience goes to show that it is more suita- 
ble for machinists’ use, andl am not so sure 
that it is not more suitable for pattern- 
makers’ use than the common hand lathes if 
they would learn to use it. A good glue 
pot and shellac can, with something in them, 
should not be forgotten any more than a 
large piece of beeswax. 

Third Department.—A blacksmith’s outfit, 
remembering, as in the pattern department, 
this is not for manufacturing purposes. A 
gas blow-pipe and Bunsen burner would 
belong in this department. 

Fourth Department.—The regular ma- 
chine department now common, except that 
I would recommend better tools than are 
sometimes found. 

I should expect by this arrangement to 
get as much work done with one man as is 
common to do with two. If there are to 
be any mottoes on the walls (which are not 
necessary) I should make them something 
like this : 


Good enough for the purpose, 


Secon d 


Find out the purpose, 

Use 
got any, work somewhere else, 

The idea of making a drill jig accurate to 
as near as .001 inch for drilling holes for 
rough bolts ,', inch loose, is rather too 
modern for my use. The idea of having a 
college graduate make an elaborate drawing 
of an elaborate jig, for an insignificant pur- 
pose, and give all dimensions to the thou- 
sandths of an inch, and then paying a 
high-priced machinist for working every 
dimension as close as possible, regardless of 
cost, or purpose, is another one that is a 
little too modern for me. To pay a high- 
priced designer and draftsman for studying 
out a drill jig that seems to ‘fill the bill” 
from his point of view (which is often such 
a high point of view that he looks right 
over the real object), also to study out all 
the possible ways of making such a jig so 
as to be able to design one that can be made 
at the least expense, and still ‘‘ fill the bill » 
(which he is often not capable of doing), also 
for making a drawing to convey his ideas to 
the others who are to work on the job, 
then to pay others for a lot of preliminary 
work in studying out what is wanted before 
being able to go ahead on the real work, is 
still another idea that is too modern for me. 
Of course, I do not mean to say that this 
argument will hold for all classes of work, 
but on special tools and on speedu! machines 
I have great faith in it. 


good judgment, but if you have not 


In your issue of May 3d, Mr. McGregor 
says he has eard it suid that the only 
reason why we use square-thread screws is 
because grandfather used them. I have 
been thinking that perhaps we are going 
along all right in grandfather's trail In this 
matter. 

Of course, the most common reason why 
square-thread screws are used is because 
they work with less friction in their nuts 
than screws with angle threads. This is 
not the only reason, but it ought to be suffi 
cient when we come to consider that fora 
long screw to work without end ‘back 
lash” in 1ts nut throughout its length, it is 
the cheapest to make of any, that is, to cut 
accurately to pitch. 

There are some who evidently do not ad- 
mit that a square-thread screw wili work 
with less friction than one with angle sides, 
judging from their favorite Schiele step 
bearing for vertical shafts; but I notice 
that these same people will expect a taper 
arbor to have more friction in a taper hole 
than two flat disks of same diameter pressed 
together with the same force. I also notice 
that in steamships they do not use the 
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Schiele curve or any kind of angle collars in 
the thrust bearings. Perhaps some one had 
better start a reformation. 

There is another reason for using a square- 
thread screw that has still more weight 
with me. In most slide-actuating screws 
the screw is confined in close bearings, or at 
one end at least. If the screw isa tight fit 
top and bottom of thread (or its equal, an 
angle sided thread which is self centering 
regardless of looseness) then the bearings 
must be exactly in line to allow the slide to 
work freely ; but if a square thread screw 
be used and it is made practically right, 
that is, about .005-inch loose top and bot- 
tom of thread, then practical work is allow- 
able in bringing the bearings in line, and 
still the slide can be expected to work 
freely. I have known of men who insisted 
upon having ordinary square-thread screws 
bear top and bottom on the threads, but by 
what manner of reasoning or practice they 
arrived at this conclusion I am unable to 
say. I should like to know and hope some 
of the readers of this paper can answer the 
question. I think that screws are often 
made too tight for good lubrication. A 
screw originally made loose enough to allow 
of a good film of oil throughout its nut will 
wear smooth, but one fitted so as to force 
the oil off the screw when it enters its nut 
is apt to ‘‘rough up” and wear out ina 
short time. 

I have an idea that for ordinary bolts 
there is no need of half so close work in fit 
ting the threads as is common. I suggest 
to some college where they have apparatus 
for testing, that two bolts be made equal in 
every way, except that one be a good fit in 
its nut and the other be loose, or what we 
might call loose in practice, that is, for a # 
bolt .005 inch loose, then pull the bolts 
through their nuts, and report in the AMERI- 
CAN MACHINIST the result, that is, the force 
required in each case. If it is not really 
necessary that bolts be good fits in their 
nuts, a large amount of expense can be 
spared and still have them interchangeable. 

Some machinists despise theory, but if 
they only had a little of it, they would not 
be getting into so many scrapes. Theory 
teaches that a screw and nut will not work 
together unless their pitches agree as near 
as the end looseness in the threads will 
allow. It is evident that (with a nut 4 
inches long) if the pitch of the nut only 
agrees with the pitch of the screw to as 
near as ,'; inch in 4 inches, that the threads 
must be rather more than ,'; inch loose side 
ways, to allow of free running. When a 
man cuts a square-thread screw with a tool 
the same width as the one used to cut the 
tap in another lathe whose lead screws do 
not agree for pitch, it ought not to be 
wondered at that the nut will not go on, 
but it often is. 

Blind practice does not seem to explain 
this matter, for men keep right on wonder 
ing over such things, and I have seen men 
do considerable sweating, not saying any- 
thing about the time wasted, and the swear 
words uttered. 

There seems to be a pretty fair chance for 
some one with brains in a machine shop, 
when the muscle gives out. 

Some recommend very accurate lead 
screws for lathes as the means of correcting 
all the evils. It is well known that lathe 
lead-acrews are subject to wear; that no 
matter how accurate a screw may be when 
new, it may be in very bad shape after a 
few years of wear. I do not pin my faith 
of good work on the fact that some one at 
some time did an extra good job, but on the 
kind of men themselves who do the work. 
I expect if a man be intelligent enough, 
and honest enough, to do what he believes 
is right, that when he findsa lathe lead 
screw sufticiently bad to make a hurtful 
difference in the work produced, that he 
will have it fixed right away. 
do good work right along ‘‘year in and 
year out’ any other way. Some say, for 
self protection, I will buy only from old 
well known concerns. 


You cannot 


Now, the name of a 
firm does not insure you anything, no mat 
ter if it has been rung in your ears as long 
as you can remember. Now, simply the 
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name The Great North American Machinery 
Manufacturing Co. does not amount to a 
cent. I should rather know something 
about the kind of men they employ. A 
place where the help is continually on the 
move, where no man stays long enough to 
become at all accustomed to the work or the 
shop, where no man takes any interest 
further than to get in his time and receive 
his pay, and where every workman is con- 
tinually at war with his employer, is usu- 
ally a place where bad work is done, re- 
gardless of rules of inspection and high- 
sounding titles. 

Is it not better to pin your faith for 
accurate or good work on honest, intelli- 
gent, satisfied workmen, than such a very 
uncertain liable to-wear-out matter as an 
‘‘accurate screw ?” A MECHANIC. 


The Gravity Problem—Turning Balls, 
Editor American Machinist : 

Referring to the problem in physics as 
proposed by Mr. Leicester Allen and pub- 
lished in your issue of April 26th, will say: 
The lighter end of the angular bar will drop 
quicker than the heavy end, and when both 
ends are released at the same time the veloci- 
ty of the two ends will be uniform, at least 
theoretically so. Although were the fall to 
cover a greater distance the resistance of 
the air would evidently retard the thin 
end. 

I regard this problem as embodying the 
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elements of the pendulum, pure and sim- 
ple. If right in this, then my conclusions 
must be practically correct. 

To find the centers of oscillation was all 
that was necessary, then, to determine the 
velocity of either end of the bar; when the 
light end of the bar was taken as the fixed 
or suspended end, the center of oscillation 
was found by Haswell’s rule, which gives 
this point in an isosceles triangle as .75 of 
its length. But when the bar became in- 
verted we were at sea without a compass. 
So, an experimental method of finding the 
center of oscillation, with the figure sus 
pended by the heavy end, was adopted. The 
density of the material forming the angular 
piece not being essential seasoned oak 
was used, and the dimensions as given 
complied with as near as possible. Suitable 
pivots were fixed at the points of suspen- 
sion as shown in Fig. 2, and a practical test 
showed that the vibrations per minute were 
72 and 88 respectively for the two positions, 
and from which the following is deduced 
Taking the length of a pendulum at New 
York at 39.10 inches, then 39.10 602 
140,760, a constant, which if divided by the 
square of any number of vibrations, will 
give the center of oscillation in inches due 
to the number taken. 72? 


In this case 72 
140,760 = 27.15. A slight discrepancy, it 
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will be seen, exists between this, and tha 
secured by taking .75 of the whole lengti 
of the angular piece, as before stated. Us 
ing the same formula for the inverted pen 
dulum, we have 88? + 140,760 = 18.17 
inches as the center of oscillation in this 
case. As to this last being the correct pro 
portion for any other triangle, I am not con 
vinced; yet it would seem that the neutra! 
material at the vertex of the pendulum in 
creases proportionately as the length of th: 
sine of the angle. 

What I term as neutralis that quantit, 
lying within the radius of the sine, a 
shown at a, in Fig. 1, and bounded by «a / 
and a’ bc’, 

This weight acting on both sides of a lin: 
vertical to the pointof suspension eliminate 
the action of gravity, so far as it operates t 
swing the pendulum. 

In Figs. 3 and 4 I have shown the angular 
pieces resting in the position assumed afte 
they fall, and in these diagrams give th 
relative distances of the centers of oscilla 
tion ¢, and c’ from their resting points at « 
and also the vertical height through whic! 
the points « and c’ have moved from thx 
points / and’. These distances, together 
with the distances from «¢ to a, become, of 
course, essential factors in determining the 
number of vibrations such a bar will mak« 
per minute, or, in other words, to tell how 
long the points / and /’ will be in falling 
12 inches. 

Having secured in this case the numbe: 
of vibrations per minute by experiment 
and taking the axiom as given by Haswe! 
as true: That the velocity of a body in os 
cillation through a vertical plane, is equa 
to that acquired by a body freely falling 
through a vertical line equal in height to the 
versed sine of the arc, I make the time of 
descent from /'to/, Fig. 4, to be 0.1388 of a 
second, while that from Z to /’, Fig. 3, will 
be 0.1136 of a second. 

Releasing both ends of the bar at the 
same time it will fall 12 inches in 0.241 of a 
second, 

I do not feel competent to follow up this 
problem, or even to outline the principles 
involved, as they may apply in mechanics 
It evidently cuts a figure in fly-wheel gov 
ernors, but such calculations are too ab 
struse for my dull comprehension. | 
have attempted to follow some of your 
able writers on this subject, but gave it up 
in despair. 

We notice the question asked, in a recent 
issue, as to the best method of turning 
metal balls perfectly spherical. Mr. R. C. 
Greer’s reply in May 10th issue seems to 
cover the ground, but it may not be out of 
place to describe here, what is probably a 
more primitive method, yet one which we 
have used with good success. The balls 
which we turned ranged from 2} inches to 
3 inches in diameter, and were cast hollow. 
The vent holes were threaded and plugs 
screwed in, but before cutting these off, 
the ball was roughed out approximately to 
the proper form, and the stems cut off. A 
chuck was then used of the form shown in 
the sketch, where « is a piece of hardwood 
attached to a small face-plate, this is turned 
to the proper size, and a concave, suited 
to the size of the ball, made at the end 
The central portion is removed so as to allow 
the ball to bear only at the outer edge. A 
piece v of similar shape is made of metal 
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The ball is placed first in a transverse posi 
tion from that in which it was roughed out 
and a skimming cut taken off, preferably 
with a hand tool. After reversing and turn 
ing in this way two or three times, the 
lathe center is slackened sufficiently to allow 
the ball to change its position whenever the 
turning tool takes an excessive cut. This 
soon produces a sphere practically per 
fect. 

Of course, when much of such work is 
required it is infinitely better to provide 
special appliances. **QuIRK.” 
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Information Wanted Abvut Tool 
Rooms, 

itor American Machinist : 

Mechanics from different parts of the 
ountry have from time to time given to the 
eaders of the AMERICAN MACHINIST valu- 
ble suggestions in regard to toolmaking, 
ut we see little about tool rooms. I wish 
yme of those who have wrestled with the 

»roblem would tell us something about tool- 
om systems. I do not wish to be under- 
tood as saying that too much has been 
ritten about toolmaking, but rather that 

10 little is seen about methods of keeping 
ols in a cleanly manner, and so that when 

wanted they may be readily found. I know 

f many systems which have been tried that 
left much to be desired, and so believe that 
, discussion of tool-room systems would 
prove highly beneficial to many of your 
readers, Wa. H. STEDMAN. 

Human Nature in the Shop. 

Kiitor American Machinist : 

The remarks by ‘‘ Presto” in your issue 
f April 12th, present volume, as to ‘‘ human 
nature” as evinced by the workmen in our 
shops, has brought to my mind some of my 
past experiences, and I feel inclined to ex- 
press a few of them. Though I do not 
wish to do any injustice to the craft, or 
raise an unlimited discussion on the ques- 
tion (yet I believe it will stand a little air- 
ing), I do believe that more consideration is 
civen to the men by those who have charge 
f our manufacturing establishments, and 
all others as well that employ, than they 
get credit for. There area great many ob- 
stacles in the way and to be considered in 
dealing with workmen, and though they do 
not always appear in the transaction, have 
yet been recognized. I believe the men as 
a body are somewhat to blame for the 
wages they receive as individuals. Several 
years ago I remember asking the foreman 
under whom I was working for a raise in 
my pay, and the answer, though not en- 
couraging to me, yet I believe to have a 
good deal of truth in it, and the principle 
holds good in the main in nearly all shops. 
He said: ‘‘ Frank, I believe you are worth 
what you ask, but if you are raised I must 
do the same by several others that are get- 
ting all they are worth, and so I cannot 
give it to you.” It was only after consid- 
erable persistency on my part that he gave 
me the desired raise, and only then after a 
solemn promise on my part to say nothing 
of it. Human nature all around. I want 
more pay; if I get it the men will object, 
and the foreman wants to keep expenses 
down, and tries to shift the question. 

I knew of a young man, a good mechanic 
to day, that in his younger days when not 
so well experienced, entered a shop as a 
workman, and every obstacle was placed in 
his way, such as hiding the tools, etc., the 
result being that he was placed on the list 
for less than he was worth, which he had to 

take or resign, and the men had a'low- 
priced though fairly efficient workman to 
compete with. Is the proprietor to blame ? 
He judged the man by what he did at the 
first, and believed that his judgment was 
‘orrect ; and we all know how hard it is to 
convince them of increased worth after the 
price is made. Employers are, a great many 
f them, busy men and really do not have 
the time to consider minutely every indi 
vidual workman’s case presented (and at all 
times), and the case is slighted and nothing 
ione. Sometimes the foreman is left to set 
the wages, and is also held responsible for 
expenses. 

John comes along and wants his pay 
aised, foreman thinks about it, yes, John 
is a good workman, in some ways, willing 
to do all he can, and does very good work, 
jut he is wasteful in many ways, that in- 
creases expenses, and that reason is con 
sidered sufficient for not giving the desired 
increase in his pay. 

There are a great many things come up to 
the foreman when he is trying to do justice 
to all concerned, and there is no doubt but a 
grain of human nature or a little selfishness 
creeps in unawares at times. 





Fair treatment does not always get a just 
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reward. I have, while in charge of men, 
tried to treat them in the best manner I 
knew how, and have had them do all they 
could to injure me, and I can cite a number 
of instances where others have been dealt 
with in the same way, and all the result of 
human nature. 

I believe, Mr. Editor, that there is room 
for us all to do better in our treatment one 
of the other, but will we doit? The em 
ployer for workman, and the workman for 
the employer, and the foreman for all con 
cerned. 

There is much that might be written on 
this subject, but I have taken more space 
than I ought already, and will not say 
more. Hoping that a thought taken from 
tbis may lead to more thinking, and that at 
least some one, if not many, may receive a 
benefit from it. F. J. JONES. 


Contract Work in Machine Shops, 
Editor American Machinist : 

The greatest problem with which manu 
facturers have to deal nowadays is how to 
get their work done the cheapest possible 
way and yet maintain their standard of 
workmanship. 

Comparatively few of the manufacturers 
of this country have ever thought of seeing 
how contract work would go in their shops, 
and yet they make the same machine from 
one end of the year to the other, and very 
often in large quantities ; the majority of 
them seem to think that with the introduc 
tion of contract work in their shops good 
workmanship disappears, but from the 
writer’s experience in contract shops such is 
not the case, as a workman knows, whether 
he is working contract or not, that he has to 
do his work right, providing, of course, that 
he has a wideawake foreman to examine 
his work. Manufacturers who have their 
men working contract are benefited in more 
than a financial way from the fact that men 
working piece-work take an interest in new 
tools, jigs, or anything that would facilitate 
the completion of a job and, in that way, 
would increase the output considerably, 
and the men would be making a fair recom- 
pense above their daily wages. It isa 
well-known fact that it is not always the 
man who works the hardest who turns out 
the most work; in other words, the man 
who waits until he has one operation finished 
before he starts to think how he shall pro- 
ceed with the next one is not the one who 
does the most work, but the one who, while 
doing one piece of work, has his plans all 
laid out for the beginning of the next piece 
of work is the one who is able to turn out 
the most work. 

Although there are a number of machin- 
ists who work on the latter plan there would 
be a much greater number if they were 
working piece-work, and they would still 
turn out first class work at a much smaller 
cost than if they were working day-work. 

W.F. Brown, 
sim 
Steam on Common Roads. 

Your article has brought me back to my 
early days—about the year 1853—when 
Captain Morrell was desirous of having a 
small passenger road locomotive. I de 
signed one for him to run at about 10 to 12 
miles an hour on common roads. When we 
proceeded with it and got some of the parts 
made, we found that the authorities would 
not permit us to use it, the same being con- 
trary to law. Thus the matter has been 
shelved for upwards of 40 years. The 
importance of this question cannot be over 
estimated, as a large-trade would be opened 
up for the use of road locomotives for heavy 
goods traftic, also for medium traffic, such as 
carriers’ vans, parcels post, etc., from one 
small town to another, and an innumerable 
quantity of light passenger road locomo- 
tives to run at quick speeds. 

They could be made to run almost noise- 
lessly and free from all nuisance, and be 
under perfect control, and thus, as you say, 
accidents would be avoided. The wear and 
tear on the roads with such machinery 
would be greatly reduced, thus affording 
great relief to the ratepayers 
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As to economy in running, the cost of 
fueland lubrication, upkeep, and interest 
on capital would be so low that those un 
acquainted with it would hardly believe. 
It could certainly be done very well under a 
penny per mile, and since the engines could 
be very neatly designed, and the engine 
parts properly covered up, most persons 
using them would soon become acquainted 





MULTIPLE SPINDLE DRILL PREss. 


with them and be able to work them with 
out having an attendant. There is a great 
field for these engines, and that they would 
eventually supersede horse traffic is, as you 
suggest, almost certain. 

I sincerely trust that the competition 
(promoted by the proprietors of the /%t/t 
Journal in offering prizes for the best types 
of these engines) will stimulate this busi 
ness and bring it before the public, and 
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thus, so to speak, educate them in the way 
of using them. 

Whilst the Continental towns are going 
ahead we are at rest in England, simply 
through an error in the law. It certainly 
does seem a great pity that a manufactur- 
ing country like England should be so 
handicapped as it is by prohibitory laws, 
not only in the use of road locomotives, but 
in other things also.—James Puram, in En 
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Adjustable Multiple Spindle Drill Press, 

The accompanying illustration is of a 
multiple spindle drill press for ight manu- 
facturing operations, which is so arranged 
that its spindles may be adjusted and set in 
required order or position to suit the work 
in hand. 

Eight or more short spindles in the upper 
bearing are driven by gears from the central 
shaft on which the large belt pulley is 
placed, and from the lower extremities of 
these spindles connecting shafts are led off 
at any required angle by means of universal 
joints. The lower or drill-carrying spindles 
are supported upon a plate having an open- 
ing through it and to the under side of this 
plate are fastened by bolts, brackets carry- 
ing the spindle bearings. 

As the machine is shown in the engrav- 
ing it is arranged for drilling the holes for 
spokes ina bicycle bub, and as the spindles 
cannot be set close enough to drill adjacent 
holes every alternate hole is first drilled, 
and the fixture in which the hub is held 
then indexes it for the remaining holes. 

They may be arranged in any form to suit 
the work or fixture used. 

The table is 12 inches by 8 inches, dis- 
tance from column to center of table 54 
inches; vertical travel of table (feed motion) 
74 inches; maximum distance from table to 
end of drill collet 9 inches. Tbe machine 
is made by The Pratt & Whitney Co., Hart- 
ford, Conn, 


Straight and Cross Peen Hammers, 





We have previously illustrated the Bil- 
lings & Spencer drop-forged machinists’ 
ball peen hammer, and we present herewith 
engravings of two other forms, viz., a 
straight peen and a cross peen, the ham- 
mers being in other respects the same, and 
especial attention being given to the quality 
of material used, sound forging, careful 
tempering, good finish and proper ‘‘ hang.” 
Both styles of these hammers are made in 
four sizes varying from } pound to 14 
pounds, by The Billings & Spencer Co., 
Hartford, Conn. 

ace 


In anarticle in The Koundry, by 8. Groves, 
the writer dwells upon the danger of the 
hammer test on cast-iron pipes when under 
pressure. Ile instances two pipes which 
were subjected to a pressure of 260 pounds, 
in which condition a ball weighing 14 
pounds was let fall upon them from varying 
heights. The pipes were 
then broken, and against 
wherever the ball had struck 
there were star-shaped fract- 
ures on the inside of the 
pipe, extending into the metal 
from ,*, inch to ,°, inch. From 
this he concludes that a ham- 
mer test of castiron pipes 
instead of being a safeguard is 
a source of danger. The pipes 
tested were 4 inches diameter, 
9 feet long, inch metal. He 
infers that there is a like danger 
in the case of all castings that 
are to be used under high 
pressure, and from which the 
cores are loosened by hard 
hammer blows. 

- <--> =e 

A correspondent of H’ngineer- 
‘ng thus describes the means 
used for removing a shrunk-on 
crank disk from a shaft, the 
shaft being in place. He says: 
I solved the problem, how- 
ever, by drilling a }-inch gas 
tapping hole 8 inches up the 
end of the engine shaft, tapping the end 
of the hole, and inserting 3 feet of %-inch 
tube. Up this tube and hole I passed a 
5 foot length of 2 inch tube, connected at 
its outer end to a flexible water hose. A 
good fire under the crank disk, and a plenti- 
ful stream of water up the hole in the 
shaft, soon did all that was necessary, and 
the disk was removed without further 
trouble. The } inch tube merely served to 
keep the water off the fire, 
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Armor Plate Frauds—A 
ment of Mechanics. 


The Depart 


Two resolutions which have been offered 
in Congress show that there are those who 
desire that Congress shall make a full and 
complete investigation of the charges of 
fraud in connection with armor plate made 
at Carnegie’s, and if half is true that has 
been alleged, there should certainly be the 
most thorough investigation by persons 
with both the will and the power to sift the 
matter to the bottom. Of course, it is un- 
fair to decide such a matter from ex purte 
testimony, but the fact that a large fine has 
already been paid for defective work, shows 
that such work was possible, while the 
testimony as published regarding the ques- 
tion of still other frauds must be taken to 
contain much inherent evidence of accuracy. 
As an instance of this, the testimony of one 
Brown, who had been a laborer in the plate 
mill, shows either that itis true, or that it 
was fixed up by some one who was much 
more than a laborer, and, in short, a skilled 
and shrewd mechanic. 

It seems that the force of government 
inspectors was not large enough to permit 
of their doing all the work connected 
with inspection, and therefore employes of 
the mills were detailed to help in the 
work; among them was this man Brown, 
who goes into particulars regarding the 
methods pursued to deceive the inspectors ; 
which methods will be readily recognized 
by all shop men as being remarkably like 
what would naturally be done in such 
cases. 

A man on a screw machine who had done 
satisfactory work in threading bolts for 
fastening armor plates, got a scratch on his 
arm and allowed stale oil to get into it, 
poisoning him so that he had to lay off. He 
was discharged, and a boy put in place, 
who spoiled a lot of bolts by threading them 
too small or stripping off the threads. They 
were rejected by the inspector, and, by 
Brown, placed in a separate box, and 
worked in with accepted bolts, those which 
had been made too short being gauged for 
length by gauges made to fit them, and at 
the same time, so as to resemble in appear- 
ance the genuine gauge; Brown using this 
gauge and the calipers in the presence of 
the inspector, and afterwards stamping with 
the inspector’s stamp, the good and the bad 
alike. In other cases where bolts were 
seamed or “split in layers from one end to 
the other,” grease was rubbed over them, 
and as the inspectors ‘‘ were never very 
anxious to take hold of dirty things,” these 
passed, 

It got to be a regular thing, according to 
Brown’s evidence, to pre-inspect bolts, and 
then, instead of submitting only the good 
ones to government inspectors for accept- 
ance make gauges to fit them. 

‘‘Tt was an every day occurrence for me,’ 
says Brown, “to find bolts and screws under 
size, and I always reported this fact to the 
foreman, who had a series of templates 
made to fit the under sized bolts, but which 
were exactly like the inspector’s templates 
in general appearance.” 

These templates were used by Brown ‘for 
the inspectors did not observe very closely 
while the tests were being made.” 

‘*Tt sometimes happened that the thread 
of a bolt was chased down below the limit 
and this would be found out when we 
placed the bolt in the plate at night, when 
none of the inspectors were present. If the 
bolt worked loose, it would be taken out 
and the thread battered a little or some sand 
placed in the hole until the bolt would fit 
tight, ready for inspection next day. 

‘* Sometimes it was found that the bolt 
holes were not tapped straight, causing the 
bolts to stand out of the perpendicular, In 
such cases the bolts would be screwed into 
the plate and the part remaining outside 
bent by a sledge hammer until it stood at 
right angles tothe plate. Afterwards the 


bolt could be taken out and straightened 
when the inspector was not present.” 

All this will be recognized as remarkably 
true to life, and no real mechanic can read 
it without being impressed with the fact 
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that with any kind of a decent shop system, 
such as can be found in any number of 
shops in this country, such work would 
have been impossible, and accurate, good 
work could have been turned out at less 
cost, in any shop where the principles and 
practice of duplicate work in manufacturing 
operations are in the least understood. 

No mechanic worthy of the name sup- 
poses, for instance, that because an inex- 
perienced boy runs a screw machine the 
accuracy of the work must depend upon 
his skill, or the lack of it. And we all 
know that square tapping of holes is easily 
insured by very simple fixtures, and that 
with such fixtures the tapping is not only 
done properly, but usually at less cost than 
it can be done without them. 

There is testimony also going to show 
that the testing machine, by which speci- 
mens from the armor plates were tested, 
was ‘‘ juggled” and made to indicate the 
required strength, regardless of the actual 
strength of the specimen, and where a test 
piece was found to show too much elonga- 
tion, it was first made about an inch above 
size, stretched in the machine the proper 
amount, and then turned down to the re- 
quired size, the elongation appearing then 
to be all right. 

In short, it would seem that ingenuity 
has been expended in concealing bad work, 
which, if better directed, might have gone 
very far towards securing work which 
would have needed no concealment. 


The entire incident, together with trouble 
which is being experienced in connection 
with gun mountings, etc., simply empha- 
sizes, it seems to us, our argument in favor 
of a government department of manufactur- 
ing or engineering. It is an anomalous 
condition of affairs which puts in the hands 
of soldiers the conduct of important me- 
chanical operations, and it is especially 
disadvantageous when several different 
branches of the service must co-laborate to 
produce, say, a complete naval vessel, and 
each department is, and is, in fact, forced 
to be, more solicitous to secure the in- 
vulnerability of its own particular work, 
than for the success of the vessel as a whole. 

We think it is at least as important that 
there should be a department of the govern- 
ment charged with the conduct of me- 
chanical matters as that there should be an 
agricultural or a postal department. This 
is a country much devoted to mechanical 
pursuits. Itis a pity we cannot arrange to 
give to our mechanics charge of our public 
mechanical work, and give them the credit 
for achievements in that line, instead of 
simply following in the footsteps of older 
countries, and letting our soldiers do their 
own manufacturing, at the same time keep- 
ing up a pretense or a semblance of military 
usages and traditions. 

Let shoemaking be done by shoemakers ; 
let battles be fought by soldiers, and let 
guns and other machinery be built by ma- 
chinists working under the direction of men 
who are also mechanics. 





o_o 


Furnishing Libelous Information. 


A section of the Penal Code of the State 
of New York was amended by the last 
legislature, and now reads as follows : 

Any person who wilfully states, delivers 
or transmits by any means whatever to any 
manager, editor, publisher, reporter or 
other employe of a publisher of any news- 
paper, magazine, publication, periodical or 
serial, any statement concerning any person 
or corporation, which, if published therein, 
would be a libel, is guilty of a misdemeanor. 

This act shall take effect September 1, 
1894. 


This we believe to be good common sense. 
No respectable paper desires to publish 
anything but the truth about corporations 
or individuals. At the same time, there is 
a natural and a commendable desire to pub- 
lish news while it is news, and more or less 
confidence must be placed in those from 
whom information is obtained. Beyond 
doubt papers are often purposely misin- 
formed, sometimes for the purpose of in- 
dulging personal spite and sometimes for 
other purposes. Those who do this deserve 
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punishment, and it isa good law that pr 
vides for punishing them 
—__ => 

There are reasons for making the moval 
parts of a steam engine as light as 
practicable, even submitting to a litt 
springing of these parts. But the same 
reasoning does not apply to the fixed part 
There is no reason why the bed.-plate, f 
example, should not be as rigid as the fou 
dation, except the insignificant one of t! 
cost of a few pounds of cast-iron, and 4 
little more in the way of freight charge 
perhaps. But even this, to-day, is large! 
a matter of education, not of the builders 
steam engines, but of the purchasers. Shar) 
competition in the trade has crowded t! 
room for profit into a remarkably smai 
space, and to a large proportion of pur 
chasers of two steam engines that look abou: 
alike, one is as good as the other. This 
being so, with the small margin for profit 
even a few hundred pounds of cast-iron cut 
considerable of a figure. 

As an instance of the lack of discrimina 
tion on the part of purchasers, an agent in 
a western city was trying to sell an engin: 
of the Corliss type, and was asked to call at 
the oflice of the company at a certain time 
Going there at the time designated he found 
eleven others present on the same errand 
Presently they were asked to submit thei: 
prices with the assurance that the lowest 
bidder should have the contract. 

Now, if the demand had been for a 
quantity of pig-iron, or lumber of a certain 
quality this would have been reasonable 
enough, but it is unreasonable to suppose 
that amongst a dozen builders of the same 
type of steam engines, one did not build « 
better—or a poorer—one than another. If 
they had always to sell in this way the 
inducement, if not the necessity, would be 
to imitate the poorer. Steam-engine builders 
by no means always build as good an engine 
as they would like to build; they are forced 
to build what the purchaser will pay for, 
and this, in the end, is likely to be unsatis 


factory to both builder ana purchaser. 
———_- > e—__—_—__ 


A correspondent writes usa long letter, 
which is rather too emphatic in the way of 
language to look just right in print, but 
which is all about his having to pay a 
patentee for making and using a device that 
is ‘‘substantially fifty years old, although 
not used until within a few years.” This 
is quite a common complaint, and one to 
which we have referred at different times. 
Such complaints, it appears to us, are gener 
ally without much foundation. The word 
‘‘ substantially” is too elastic, and when 
the matter is thoroughly sifted it is gener- 
ally found that the old-time device would 
not work, and that something has been 
added to it, the addition being all that gives 
it value. It seems reasonable that the man 
who succeeds in making a device valuable 
should be rewarded, and not the man who 
attempts to do so and fails. And the courts 
appear to take very much such a view of 
the matter. For example, during the 
‘“*Pop” safety valve controversy, when, 
after years of litigation, one of the cases 
came to the Supreme Court, Justice Blatch- 


ford decided it practically in this way. 
be - —— 


Western dealers in silverware are said to 
make a point by advertising to give the 
weight of silver dollars in spoons, forks, 
etc. This at first sight seems a good bar- 
gain for the purchaser, but when it is con 
sidered that the silver dollar will pass for a 
hundred cents, while the silver of which it 
is composed is worth but little more than 
half that, the margin for manufacturing is 


seen to be quite a substantial one. 
——— eame -—— 


It is announced that as one result of the 
recent investigation of atmor-plate frauds at 
Carnegie’s, the board will recommend that 
‘‘in future mechanical engineers and not 
sailors be selected to inspect government 
material,” the inspection having been, up to 
this time, mainly by ensigns who have re 
turned from sea voyages. 

This will seem to most men who know 
anything of such matters to be a very wise 
recommendation. 
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llowever it may be in other things there 
10 slack times in the preparations of na. 
tions to annihilate one another. This is 
evidenced by the fact that the great Krupp 
works are fairly overrun with orders for big 
guns; some of these orders coming from 
countries that are practically bankrupt, and 
in which the people are taxed to the utmost 
limit of possibility. Along with the news 
of these orders for big guns, and the build- 
ing of big warships, comes the news of the 
shooting of discontented workmen. What- 
ever connection there may be in all this it 
is as certain as anything can be that the 
greater the preparations for war the less the 
producing classes will have to eat and to 
wear. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. if questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(262) J. L. S., New York, asks: What is 
the smallest size of tank into which can be 
stored the gas from 20 tonsof coal? A.—That 
depends on the thickness of sheets of which 
the tank is made, and the shape of tank. 
2. How does gas compare with coal as a 
steam maker? A.—As a fuel, gas compares 
very favorable with coal, but it is too ex- 
pensive to use. 3. Is there any loss in con- 
verting coal into gas before using it as a 
fuel? A.—Yes. 4. Can an engineer obtain 
a New York City license for running sta- 
tionary engines, without first securing a 
position? A.—Yes; apply at the office of 
inspection of steam boilers, Police Depart- 
ment, 300 Mulberry street, New York. 


(263) W. H. 8., Barberton, O., writes: I 
have a marine engine 1}3x3 inches; ports, 
x} inch; speed, 450 revolutions per min- 
ute; steam pressure, 100 pounds per square 
inch. I intend placing it in a boat 16 feet 
long, 3 feet 6 inches beam, and about 18 
inches draught. What size and kind of 
propeller should I use? A —Use a three- 
bladed propeller, 10 inches in diameter and 
18 inches pitch. 2, Will not a horizontal 
return tubular boiler give better results than 
an upright tubular boiler for this engine? 
A.,—The horizontal tubular boiler will be 
too heavy for your purpose. We should 
not use a tubular upright boiler; a plain 
upright boiler 25 inches outside diameter, 
35 inches high; furnace, 19 inches diam- 
eter, 20 inches high ; flue, 6} inches diam- 
eter, we believe, will answer the purpose. 


(264) J. N., Winona, Minn., writes: I 
would like to have a little information on 
the following subject: I have a steel screw 
21 inches diameter, V threads, 4 threads to 
the inch. How many pounds pressure can 
I get using a lever 8 feet long, with two 
able-bodied- men pulling on the lever, and 
what formula do you use in getting at the 
results? A.—Assuming that the point of 
application of the force acting on the lever 
is 8 feet from the center of the screw, then, 
in one revolution this point will travel 
through a distance equal to the circumfer- 
ence of a circle 16 feet diameter, which is 
equal to 50.26 feet, or 603 inches, fraction 
neglected. During the time that the point 
of application travels through this distance, 
the screw will move through a distance of 
| inch, because there are 4 threads to the 
inch. Now, the product obtained by multi- 
plying the distance through which the 
screw travels by the pressure it exerts is 
equal to the product obtained by multiply- 
ing the distance through which the point of 
application on the lever travels in the same 
time by the force acting on this point. 
These conditions will probably be better 
understood by expressing them in symbols. 
let P = pressure of the screw in pounds, 

= distance in inches through which the 
screw travels, /' = force in pounds applied 
on the lever, and ) = distance in inches 
through which the point of application of 
this force travels. We then have 
adxXP=D*xF. (1) 
Only about 40 per cent. of the force applied 
on the lever will do useful work, the rest 
eing used for overcoming friction; hence, 
formula (1) should be changed as follows: 
q@dxP=Dx .@ FP. (2) 
\ssuming that each man can exert a force 

f 100 pounds, then, substituting for the 

ymbols in formula (2) their values, we have 
+ x P= 603 x .40 x 200, 

rom which we get 

) 603 x .40 x 200 _ 192,960 pounds, 





ir 96 tons. 
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(265) J. B., New York, writes: Please 
give me a rule for computing the speed of 
pulleys and shafting. I am a millwright by 
trade, but am not very well versed in the 
above subject. For example, the main 
shaft makes 300 revolutions per minute, it 
is to drive a countershaft at the rate of 400 
revolutions per minute. Please give the 
size of pulleys which should be used for 
these speeds? A.—The product obtained 
by multiplying the diameter in inches of 
the pulley on the main shaft by its number 
of revolutions per minute is always equal 
to the product obtained by multiplying the 
diameter in inches of the pulley on the 
countershaft by its number of revolutions. 
Or, in symbols, let ) = diameter in inches 
of the pulley on the main shaft; 2 = num- 
ber of its revolutions per minute; d = 
diameter in inches of the pulley on the 
countershaft, and » = number of its revolu- 
tions per minute, we then have, 
DX B= Ax 7%. 

If now the diameter of the pulley on the 
main shaft is 60 inches, and substituting in 
the formula this value for )), and the values 
as given in your example for 7? and 7, we 
then have, 





60 x 300 = d x 400. 
Now, any one acquainted with the rules of 
common arithmetic will readily see from 
the above expression that the diameter d is 
found as follows: 


60 x 300 


i= = 45 inches. 


If the diameter of neither pulley is known, 
the above formula shows that the diameter 
of the pulley on the countershaft must be 
? of the diameter of the pulley on the main 
shaft. This rule or formula is easily re- 
membered, and is all that is required for 
the solution of any problem relating to the 
relative speeds of two pulleys. If, for 
instance, the diameter and speed of one 
pulley is given and the diameter of the 
other pulley is also given; then the speed of 
the latter is found by simply substituting 
these values for the corresponding symbols, 
and solve the problem by the ordinary rules 
of arithmetic. 


(266) M. C. K., Green Island, N. Y., 
writes: I would ask you to help me out of 
a difficulty, as you have helped many 
others. I havea digester to make 14 feet 
diameter and 85 feet long, of steel plates }- 
inch thick ; the top section is shaped like a 
long egg end. Please give rule for finding 
the length and breadth of template, and for 
finding the curves of the sides of template 
for the sheets, or give me the title of a book 
which will give me the desired information. 
A.—We understand you to ask simply for a 
method of finding the development of a 
sheet for a dished head similar in form to 
that shown in Figs. 1 and 2, the former 
being an end elevation, the latter a side ele- 
vation. The outlines in these figures repre- 
sent the center of the thickness of the 
metal. We shall assume that six sheets are 
required for this head, a a'¢ showing the 
outline of one of them in Fig.1. Let ZH. 
be the center line. Divide the curve A HL, 
Fig. 2, into any number of equal parts, the 
more the better; for the sake of clearness 
we have divided it into four parts only. 
Draw ae, Fig. 1, perpendicular to Fe; 
through the points of division B, C, and D 
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make the lengths of these arcs A? A?, B? 
B*, etc., equal to the lengths of the arcs 
aa, b' bd, ete.,in Fig. 1; these lengths 
must be laid off symmetrically from the 
line a? #*, Join the points A®, B?, C2, D® 
and #? on each side of the center line a? 1? 
by curves ; this will complete the develop- 
ment of the sheet extending to the center v. 
If now the radius of the crown sheet is 
equal to ed'in Fig. 1, then the develop- 
ment in Fig. 3 must be cut off along the 
arc D*? D*. No allowance has been made 
for lap. The above is the geometrical con- 
struction of the development; in practice 
good judgment must be used to make the 
proper allowance for contraction and ex- 
pansion in bending the sheet to shape. 
There will probably be considerable con- 
traction along the curves A® H?®, and ex- 
pansion along the center a? H?. It is not 
advisable to punch the rivet holes before 
the sheets are bent. The ‘‘ Theoretical and 
Practical Boiler Maker,” by 8. Nicholls, is 
a good book for boiler makers. 


(267) J. E. B., Brooklyn, N. Y., writes: 
Kindly inform me how to compute the 
weight which must be placed on the end of 
a safety valve lever to withstand any boiler 
pressure, the diameter of valve, length of 
lever, and position of fulcrum being given. 
A.—We have explained this thoroughly in 
answer to Question 600 in our issue of De- 
cember 7, 1893. 2. Please give me the 
method of determining the stress in boiler 
braces, and their diameters, the position of 
the braces and the boiler pressure being 
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the steam pressure which it has to resist by 
the preceding rule; then apply a graphical 
method for determining the stress per square 
inch of cross section of the brace. Let 
x, 8 s,in Fig. 1, again represent the posi- 
tion of the braces on the boiler head ; sup- 
pose now, we find that the brace s’ has to 
support a surface of 64 square inches, and 
that the steam pressure is 100 pounds per 
square inch, then the total steam pressure 
which the brace has to resist will be 6,400 
pounds. So far the mode of procedure is 
precisely the same as in the first case. Now, 
let ¢ m, Fig. 2, be the center line of the 
brace inclined to the boiler head f h. 
Through the point 7 draw a line 7 / per- 
pendicular to the boiler head //, and upon 
it lay off to any convenient scale or common 
rule the total pressure the brace has to 
resist ; this is done in the following man- 
ner: Suppose we decide that 1 inch is to 
represent 1,000 pounds; then, since the 
brace has to resist a pressure of 6,400 
pounds, the length of ¢ / must be 6.4 inches. 
Through the end / draw a line / /; perpen- 
dicular to ¢ /, meeting ¢/ in A; the length 
of ¢ & will now represent the total stress in 
the brace If this length measures 8 inches, 
then, because we have decided that 1 inch 
represents 1,000 pounds, the total stress in 
the brace will be 1,000 «x 8 = 8,000 pounds; 
and since 6,000 pounds is the allowable 
stress per square inch of cross-section, the 


8,000 1.33 
6,000 
square inches, the corresponding diameter 


area of this section will be 
































8 s 8 will be 1,5, inches nearly. 
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Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A.D. Quint, Hartford, Ct. 
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’ and styles. Heber Wells, 157 William St., N. Y. 
h Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y. 
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known. A.—Let xs, 8, 8s, F ig. 1, represent Selden Packing for stuffing box, with or without 


the position of the braces on a given plain 
surface. To find the portion of this surface 
which any one of these braces, say x’, has to 
support, draw the lines ac, cd, 7) and a), 
midway between this brace and those near- 
est to it, as indicated in the sketch; if the 
distance between these braces is 8 inches, 
then the brace s' will bave to support a 
surface of 8 X 8 = 64 square inches; and, 
if the boiler pressure is 100 pounds per 
square inch, then the total pressure which 
this brace has to resist, will be 64 x 100 

6,400 pounds. The stress in boiler braces 
should not exceed 6,000 pounds per square 
inch of the smallest cross-section. When 
the brace is perpendicular to the surface 
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I 
Fig. 2 

D? 

d I 
bD- 


Vig. 2 


draw lines parallel to He intersecting a ¢ in 
the points 4,¢,and d, from the center « 
(Fig. 1) and with the radii ed,ec, and e+ 
draw arcs intersecting the radial lines ea 
in the points d' d’, c’ c', and )’ 4’. Drawa 
straight line a? H*, Fig. 3, and make its 
length equal to that of the curve A Hin 
Fig.2. This is accomplished by laying off 
on a? FH? as many equal parts as there are 
in the curve A #; these parts in Fig. 3 
must, of course, be equal in length to those 
on the curve A FE. By these means we also 
obtain the points of division »?, c* and d* 
on a? £?, From H? asa center draw arcs 
through the points «*,d*, c* and d*, and 


which it has to support, we simply divide 
the pressure which it has to resist by the 
stress allowable per square inch ; the result 
will be the cross sectional area of the brace. 
According to the foregoing, the cross sec- 
tional area of the brace which has to resist 


6,400 _ 


) 


6,400 pounds will be = 1066 square 
inches, the corresponding diameter is 1,’; 
inches nearly. If the brace has a thread on 
the ends, then the diameter as found above 
will be the diameter at the bottom of thread. 
For a brace which is inclined to the sur- 


face which it has to support, we first find 


rubber core, Randolph Brandt,3s Cortlandt St., N.Y. 


Engine Castings, 1 to 6 Horse-power Vertical. 
Humphrey’s Foundry, Bellefontaine, O 


Cheap second-hand lathes, planers, shapers. drill 
presses, punch presses, ete. S. M. York, Clev’d, O. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
uli descriptions. R. M. Clough, Tolland, Conn. 

“Pumping Machinery.’’ New book, 450 pp. S8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 


How to run engines and boilers. Post free, $1.00. 


Spon & Caamberlain, 12 Cortlandt street, New 
York. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum. 

Grinders’ Supplies—Emery, Emery Wheels, 


Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co., 
New York, N. Y.; Cincinnati, O., & Stroudsburg, Pa. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 


the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $z 


post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


oe 
Russian Factory Hands. 





An article which we find in the Hvening 
Post under the above title will, we think, 
prove quite interesting to American me- 
chanics, 

In this connection it is interesting to 
remember that among the finest if not abso- 
lutely the finest art iron castings are those 
made in Russia, some very beautiful speci- 
mens being shown at Chicago. The article 
referred to is as follows: 

In Russia, which is an agricultural coun- 
try, the great and small manufactories take 
their workmen from among the rural popu- 
lation. For the greater part, workmen in 
Russian factories are at the same time land- 
owners, who are not factory workmen by 














10 


profession. The wages they earn in facto- 
ries are not their only means of existence, 
but are only accessory to what they get by 
their agricultural labors. The workman 
loves his land, and does not like to leave it 
permanently for the factory; he has, there- 
fore, continual intercourse with his village, 
and goes there yearly to see his relatives, 
and, still more, to cultivate his little farm. 
Therefore the life of the Russian workman 
is quite different from that of the Russian 
abroad. Thus, having his own land, he is 
more independent in signing a contract with 
his master, and can demand higher wages 
than if he had no land and no home. He 
does not always take advantage of this cir- 
cumstance. Nevertheless, he always has in 
view that, in case of failure, he can always 
return to his village, where he will get 
board and lodging. This is the reason why, 
in the manufacturing localities of central 
Russia, the wages change regularly twice a 
year; in spring and summer they are 10 to 20 
per cent. higher than in autumn and winter. 
This occurs because in spring many work 
men return to their villages for field labor, 
and hands become scarce in factories. This 
fact also determines the term of service. In 
the central governments the workmen are 
generally hired from October 1st to Easter, 
when field work begins, or from Easter to 
October 1st, when all field work is ended. 

Being an agriculturist by nature, and con- 
sidering farm work to be the principal kind 
of labor, the Russian workman seldom tries 
to perfect himself in any other industry, 
and seldom chooses other occupations. 
This fact, of course, has a bad effect on his 
earnings, but, on the other hand, in case of 
need, he finds a place much more easily in 
some factory than if he knew only one spe- 
cial industry; especially as, having great 
natural capacity, he easily adapts himself to 
any industry. An Englishman who had 
had many workmen under him, both in 
England and Russia, once declared that a 
Russian workman would learn as much of a 
new tradein three months as an Englishman 
would learn in three years. Thus, the 
Russian workman frequently works first at 
one factory, then at another, when the two 
have nothing in common. 

The Russian workman spends very little of 
his earnings in food, lodging, and dress, as 
compared with the workmen of other coun- 
tries. His demands are very modest. His 
food is very simple, though abundant, and 
suits his tastes. It consists of stchi (cabbage 
soup), meat, hulled buckwheat boiled into 
thick gruel, with linseed oil, for dinner and 
supper; for breakfast, tea and sour black 
rye bread. On fast days, which are many, 
he eats fish, mushrooms and vegetables, 
instead of meat. His principal and favorite 
beverage is kvas, smail beer brewed from 
the sour black bread, or direct from rye 
meal. As in many factories tea and sugar 
are furnished by the proprietors, the work- 
man’s food becomes still less expensive. 
The factory owners get these articles in large 
quantities, and buy them very cheap and of 
a fair quality. 

In Moscow, for example, a workman’s 
board comes to about $2.25 to $2.50 a month, 
or from $27 to $30 a year. But for the most 
part, both in towns and villages, the work- 
men board at their own expense. In order 
to reduce the cost, they form associations or 
clubs, called artels, and board together. 
An artel is generally formed either of work- 
men from the same village or from the same 
factory section ; they choose a chief among 
themselves, who has to arrange all the 
affairs of the club. They also appoint sev- 
eral members to control the chief, called the 
starosta. The starosta buys all the provis- 
ions, engages a cook, keeps the accounts, 
and calculates what each member of the 
artel is to pay. The accounts are then pre- 
sented to the administration of the factory, 
which pays them out of the earnings of the 
workmen. The administration furnishes 
the artel with a kitchen, fuel, water and an 
eating-room free, all which cost the factory 
about one cent for each person. Thus the 
workmen receive cheap and good food. The 
boarding expenses are not uniform, and de- 
pend largely upon what the workmen in 








each artel earn. There are workmen who 
earn $30 a month, which permits them to in- 
dulge in more dainty food ; but even then 
their board does not cost more than $3.50 to 
$4a month each. In many factories there 
are provision shops kept by societies formed 
of the workmen themselves. In such shops 
the workmen not only get all provisions at 
market price, but also a dividend of from 3 
to 6 per cent. Unfortunately there are very 
few such shops. 

The Russian workman is usually well 
lodged. In nearly all large factories there 
are buildings specially constructed for him. 
Here he gets lodging, fuel, and light, some- 
times free, or at a very low price, according 
to circumstances. The first type of these 
buildings resembles barracks. In enormous 
buildings, many stories high, large, light, 
well ventilated halls contain hammocks or 
bedsteads, with mattresses and pillows filled 
with straw. Married men, bachelors, girls, 
and widows sleep in separate halls. There 
is a general kitchen and dining-room in the 
building. The second type of building con- 
sists of lodgings, sets of small rooms for 
families of from three to five members. The 
workmen eat in their own rooms ; there is a 
kitchen in each story, containing an enor- 
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factories, one of which has lodgings for the 
men and the other has none, the workmen 
will generally prefer to serve in the former. 
Russian manufacturers know this, and try 
to provide good lodgings, for the sake of 
securing good workmen. 

Moreover, every large factory situated 
out of town has a hospital as required by 
the law; a bath, a school, a library with 
reading-room; and some very well-organized 
factories have, besides, almshouses for aged 
workmen and for babies, infant schools and 
other charitable institutions. 

The most general manner of payment is 
by the piece, as stated in the contract, the 
time for the fulfillment of the work being 
fixed by the workman, ‘in agreement with 
the regulations of the factory, or he is 
paid for time work, according to his ability. 
In a few factories, such as machine shops, 
wages are paid to a whole artel or guild, 
aftera certain amount of work is completed. 
Formerly the workmen always received 
daily or monthly wages, but that method is 
now practiced where the payment by the 
piece cannot be adopted. 

Formerly the workman was liable to ill 
treatment on the part of the manufacturers. 
His wages were paid at indefinite intervals, 
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which these points must be inscribed « 
tains also extracts of the law, and regu!s- 
tions concerning the rights, duties, a 
responsibllities of the workman, which, 
law, must be composed by the administr .- 
tion of the factory and approved by the lo 
inspector. This book, which the workm:; 
himself must keep, contains, among ott 
things, a separate description for adult wor 
men and children of the hours when t 
work is to begin and finish; how often a 
how long the men may interrupt their w 
to rest, lunch, and dine; the hour for st 
ping work on Saturdays and the eves 
holy days, on what holidays they do 
work, and so forth. The manufacturer 
forced to present to the Board of Insps 
tion a detailed valuation of the workman : 
labor, and these lists must be hung up 
the workshops. It is, moreover, strictiy 
forbidden to lessen the workman’s wages 
by issuing a new list of wages, or by d 
creasing the days or hours of labor, or 
any other means, before the term of t! 
workman is up, or without a fortnight’s n 
tice if he be hired without a definite tern 
It is also strictly forbidden to pay the me 
in coupons, bread, wares, or anything els 
instead of money. This clause existed in 
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mous stove, which extends through all the 
stories, and has many sections. A great 
kettle, for boiling water for tea and so 
forth, is also provided. The workmen fur- 
nish and light theirownrooms The factory 
only lights the staircase, corridors and 
kitchens, and heats the house. 

The third type of house, the one most in 
favor with the workmen, but, unfortunate- 
ly, not much developed in Russia, con- 
sists of separate small wooden or stone 
houses, containing from two to four lodg- 
ings each, with separate staircases. Each 
house has a small yard, necessary outbuild- 
ings, a garden, and a kitchen garden. The 
prices of lodgings vary greatly. Those in 
buildings of the first type are much cheap- 
er. In general lodging and fuel cost a 
workman from 25 cents to $1.50 a month, or 
from $3 to$18 a year. Above everything 
the Russian workman prizes a lodging pro- 
vided by his master. Such lodgings are 
not only cheaper, but their price does not 
fluctuate, as is the case with private lodg- 
ings, and he does not have to buy wood, a 
consideration of great importance in a coun- 
try where the winter is so long and cold. 
Private lodgings are mostly in a very bad 
sanitary condition. Consequently, of two 
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CABLE-DRIVING MACHINERY (See page 11). 


and he had to wait months sometimes for 
them, and had to borrow money at high 
interest to live upon meanwhile, or fall in 
debt. Part of his wages was also often 
withheld on various pretexts, or wages 
were arbitrarily lowered before the expira- 
tion of contract time, by diminishing the 
hours of labor and the pay in proportion, and 
so forth. 

All such arbitrary methods and mis- 
usages were stopped by a special law in 
1886, entitled ‘‘The mutual relation of the 
manufacturers and their workmen, and the 
inspection of different works and manufac 
tories.” It is a humane law, which shows 
the solicitude of the government for the 
welfare of the working classes. It defines 
clearly and precisely the mutual relations 
between employers and workmen, and ap- 
points special boards of control to see that 
these relations are fulfilled. Among the 
provisions of the law is one which compels 
the employer to give his workman a writ- 
ten contract, with every particular clearly 
set forth: term of service, amount of wages, 
times and mode of payment, price of lodg 
ing, amounts and causes of fines which may 
be imposed, and all other details of the con 
tract. The book, of a prescribed pattern, in 
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former statute, but has now been confirmed 
in greater detail, and the penalty for break 
ing this law has been made more severe. 

Shops cannot be established without th« 
permission of the factory inspector, and the 
price lists, after approval by the inspector, 
must be exhibited at the shop, for the in 
formation of the workmen. Special penal 
ties are imposed for the breach of these and 
of other regulations. 

The law establishes factory councils, which 
have the right to impose fines not exceed 
ing $50 for the breach of regulations, to 
make regulations concerning measures to 
be taken for guarding the life, health, and 
morals of the workmen, and for medical 
aid, these regulations having all the force 
of law. Each factory council consists of 
the chief of the government, who is the 
president; the local factory inspector, the 
procurator of the court of justice, the chief 
of the gendarmes, and two representatives 
from the factory. The medical inspector of 
the government, the government engineer, 
architect, and mechanic, and other persons 
from whom useful information and expla 
nations on the matter in hand may be de 
rived, can also take part in the sessions of 
the factory councils. 
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About ten years ago Russian manufactur- 


ers had the right to make their work-people 


; all ages, and of both sexes, work all the 


year round, not excepting Sundays and 
holidays, and at all hours of the day and 


cht. Children six or seven years old, 


young lads, girls, and women, all work as 
much and as long as the men. 


In 1882 a 
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The cable drum shaft pillow blocks are 


shown in Fig. 8; those for the rope drum 
shaft, in Fig. 4; those for the center shafts 
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w was published (which was perfected in¢«ction of Outer King on XS y Ce 
>) 


84and 1890) which absolutely prohibited 
the employment of children under twelve 
factories. Children from twelve to fifteen 
years of age are allowed to work only in 
» daytime, and then not more than eight 
urs, with an hour for rest after four 
hours of work, orelse six hours without rest. 
——__ --- 

(n Improvement in Cable-driving Ma 

chinery—II. 
By M. W. SEWALL. 





The rope gear is probably the least likely 
to accident of any part of the plant, there- 
fore if any of the shaft connections are to 
be plate couplings, those connecting the 
drum shafts 1 and 2 at the center should be 
such, This would, however, prevent mak- 
ing combination 3 or 4 without stoppage of 
the cable. The whole number of combina- 
tions as given are eight, and it is doubtful 
to my mind if it be judicious to throw out 
four of these to save two clutches. The 
central connection on shaft 1 should be a 
friction clutch in case of their being used 
next the engines. 

In a cable plant where but one set of ma- 
chinery and one cable are in use, this sys- 
tem will be found of great value from the 
fact that should one set of the rope drive 
need immediate repair from any cause, it 
may be thrown out of use entirely and that 
without stepping, and the traffic be carried 
on by driving the cable by one drum, and 
allowing the other to run idle. In this case, 
the ropes of the working drum would be 
strained more heavily, but the factor of 
safety is so large that this could be done 
for a short time without detriment. I 
know of no existing plant where this can be 
accomplished. A rope drive is not essen- 
tial to this system; a slight modification 
will adapt it to toothed gearing and a plant 
equally elastic as to its interchangeability 
may be obtained. 

It will be observed from this description 
that, as has been mentioned, the central 
shafts are in no case subject to stresses 
other than those of torsion, and that the 
shafts carrying the heavy drums are short 
and of large diameters, and consequently 
very stiff. No deflection will occur in them 
that is likely to affect the journals. The 
central shafts may have comparatively small 
bearings, as they carry their own weight 
only. The bearings for the latter are shown 
at/ and x, Fig. 1, and those of the former at 
dandg. The shafts are designed by the 
formula 7' = f 77, for solid cylinders 7, 
0.196d3, @ being the diameter. The hori 
zontal engine and connected gearing shown 
in general plan (Fig. 1) are for the purpose 
of turning the wincing machinery for the 
inspection of cables and for running in new 
ones. The gear wheels are inside the 10 

ot pinions, and the toothed pinions slide 
on their shaft to throw out of gear. A ver 
tical two-cylinder reversing engine should 
be used in place of a single cylinder engine, 
is shown. 

There is one feature that should not be 
ieglected, and that is the extension of the 
cable shaft through its outboard bearing. 
This gives a peculiar appearance to the 
lant, but when the use is made known, I 
think it will be justified. With a short 
lrum shaft the outer bearings with a strut 

etween them, as used in the plants built 
by The Robert Poole & Son Co., in which 

he cable drums are overhung, is not possi- 
ble, but an outboard bearing is necessary. 
The extension shafts are for the purpose of 
using a jack for raising the ‘shaft, and slid- 
ing the pillow block out far enough to 
emove an old cable and put in a new one. 

By reference to Fig. 1, it will be seen 
that continuous bed-plates have been used 
where possible in preference to isolated base 
pleces for pillow blocks. 
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fitted accurately into turned seats in their 
supports ; so that there are no large ribbed 
surfaces, but the brasses are in all cases 
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are of the same design as the latter. I wish 
to call special attention to the fact that the 
brasses in all cases are simply bushings 








Fig. 8 


CABLE DRIVING MACHINERY. 
well backed up by solid metal. 
appear that plants that have very large 
bearingsand yet have trouble in thisdirection 


It would 


m~)s 
-circular form of the outside of these brasses 


~ 


i 


There 
are plants having small bearings, in fact, 
so small that they wear rapidly, that run 
cool, but it will be found that their brasses 
are thoroughly backed up, and do not con- 


are the result of careless design. 


sist of a shell supported by ribs. The 


gives a means of removing them for ex- 


amination or repair by raising the shaft 
only enough to free them, when they may 


be turned up out of place and removed. 
They are prevented from turning when in 
use, by a key-plate bolted against the side 
of the pillow block, and properly fitted 
against the brass. 

Considerable time has been spent in an 
effort to design this work so that the bolts, 
both those for holding down the pillow 
blocks and the cap bolts, could be removed 
easily and replaced should necessity re- 
quire. The drawings show clearly that 
this has been accomplished. Figs. 3 and 4, 
if taken in connection with the base plate 
drawings, Fig. 5, will make this clear; 
which last shows in plan the footing for 
pillow block shown in Fig. 4. The rect- 
angular holes between the bolt holes are 
for passing down the cap bolts—large open- 

ings in the sides of the 


n : a peach, base-plate allow all of 
\ Dim D 

She) the bolts to be removed 

through them. One of 


the hollow drum shafts is 
shown in detail in Fig. 6. 

The cable drum, Fig. 
8, was designed with a 
removable grooved rim 
that can easily be re- 
placed when worn. The 
center is made in halves, 
and with hollow arms; 
its rim has a faced groove 
in its center to receive a 
tongue on the remov- 
f able rim. See Fig. 7a. 





The grooved rim is also 
made in halves, and they 
break joints when assem- 
bled with the center ; 
twelve 15-inch tap bolts 
passing radially through 
| mee (ED slots in the center rim, 





and tapped into the outer 
rim, secure the parts of 
Four 14-inch 
shear pins are driven 
into reamed holes 
through the lapping 
parts of both rims to pre- 
vent any possibility of 


the drum. 











movement of the separate parts of the drum 
in case the tap boltsshould get loose. These 
pins are shown in section 71, 
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Fig. 8 shows the 32-foot rope wheel as at 
first designed. This wheel was afterwards 
re-designed, as per Fig. 9, to suit the con- 
tractor for the work. The writer, however, 
believes the original design to be much 
superior. It will be seen by reference to 
Fig. 8 that the arms of the drum are secured 
to the center by clamping two turned por- 
tions on the inner end of each arm between 
heavy cast-iron disks, one of which is cast 
as a flange on the hub, and the other acts as 
a follower. These are bolted up a slight 
distance apart, and the holes for the arms 
are bored accurately to fit the turned por- 
tions of the same. The bolts are then loos- 
ened, the arms put in place and the follower 
bolted hard up tothe hub flange. A taper 
pin is then driven into a reamed hole through 
2ach arm and the parts of the center, and 
held in place by a nut. The arms and the 
center are then practically one piece, and 
no working of the parts among themselves 
is possible. None of the bolts secure an 
individual arm, and no stress transmitted 
to the center through the arms brings any 
of them into direct tension; several bolts 
might be broken without detriment to the 
structure. This drum would be improved 
so far as convenience of manufacture is 
concerned by a shoulder on the arm to 
determine its distance from the center when 
assembling in the shop. The arms are 
attached to the rim in the usual manner. 
The drum as re-designed, see Fig. 9, has 
arms with flanges bolted to the center, all 
stresses transmitted to the center are resisted 
by bolts in direct tension and flanges under 
breaking stresses, so that should any one 
of these numerous parts break some other 
would be unduly strained and disaster might 
follow. A working of the parts is also 
possible with such a design, especially if 
some are slightly sprung in assembling, as 
they may be. The proportion of the arms 
in the second design is better than in the 
first, in which they were too light. 

There are no special features in the other 
details of this plant. It has been the effort 





of the designer to produce a plant that in 
all ity parts should show plain and substan- 
tial work, with parts easily kept clean and 
with no protruding corners or unsightly 
dirt pockets. 

To preventany misunderstanding it should 
here be stated that this is not a description 
of the machinery for the Broadway road as 
built. The designs were accepted by the 
chief engineer, and the contracts made with 
the expectation of their being followed. 
For reasons other than mechanical ones, the 
details were very much changed after the 
contracts were closed, and the plant made 
much less flexible than is here shown. 
=> 

A. H. Nelsen, Knoxville, Tenn , would 
like the party who recently inquired about 
making hollow brass balls to favor him 
with his address. 

a 
How a Trolley Car Really Works. 











The following has been published as a 
Lona fide explanation of the action of a trol- 
ley car by a man who professed to know all 
about such matters, given for the benefit of 
his friend who had never studied into the 
matter. They were standing near a trolley 
car and the electrician said : 

‘You see that little copper wheel on top of 
the pole, that runs along pressing against the 
wire; well, that’s what makes the electricity. 
That was the invention. The pole from the 
car-roof with the copper wheel on the end 
of it is what they call the carbon. Now, some 
fellow discovered that such a wheel on the end 
of the carbon, running against a steel wire, 
created the electricity. The faster that cop- 
per wheel revolves the more electricity it 
makes and the faster the car goes. That’s 
the reason the little copper wheel is made 
so small. Then the extra power, more than 
is necessary to keep the car going, you 
know, is accumulated in those things at 
each end of the car, and when the driver 
wants to start her up he just turns his crank 
and lets out enough electricity to start her ; 
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BORING AND TURNING MILLS. 
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then the copper wheel on top of the carbon 
starts generating, and so on it goes. Great 
invention, sir; great invention!” 

This man is undoubtedly one of the many 
who are always ready to affirm that there 
can be no doubt that electricity is going to 
supplant the steam engine. 

ie 

The office of Poor's Manual has been re- 

moved to 44 Broad street, New York. 




















The American Electric Company is a new $10,000 
concern at Toledo, O. 


A new electric-light plant is shortly to be estab- 
lished at Crookston, N. D. 

Jobn D. Pitts will rebuild his burued saw-mill 
plant at Glen Alpine, N C. 

An electric street railway system between Cov- 
ington and Erlanger, Ky., is being talked of. 

An electric-lighting system will probably be es- 
tablished by the citizens of Flatbush, N. Y. 

The Muncie Iron and Steel Company started their 
new merchant mill at Muncie, Ind., this week. 

The New Bedford (Mass.) Boiler and Machine 
Company will erect a new building at its plant. 


The annual vacation of the American Waltham 
(Mass.) Watch Company will begin on June 20th. 


The Atlas Engine Works, Indianapolis, Ind., 
recently shipped ten car loads of engines from 
their works. 

An increase of capacity and other improvements 
will be made in the electric street-lighting system 
of Benwood, W. Va. 


A $95,000 stock company may establish a 100-ton 
cotton seed oil-mill at San Antonio, Tex. W. E. 
Miller is secretary of the company. 

The Receiver expects to put in operation the 
plant of the West Superior Iron and Steel Com- 
pany, at West Superior, Wis. 








Better trade warrants the Pennsylvania Iron and 
Coal Company Canal, Dover, O., making consider- 
able improvement in their blast furnace. 

It is said that a new steel company will be 
organized to utilize the old buildings of the Kelly 
Axe Manufacturing Co., Louisville, Ky. 

The Detroit Twist Drill and Chuck Co. write us 
that they have recently filled a large order for 
twist drills and chucks that are to go to Africa. 

Boston Gear Works, Boston, Mass., is sending 
out their 1894 catalogue of regular and irregular 
gearing, chain wheels, driving chain and various 
other specialties. 

The Union Rolling Mill Co., of Cleveland, O 
which closed recently on account of scarcity of 
orders, has received an order for 250 tons of iron 
and the mills are again in operation. 

Horace See, No.1 Broadway, New York, issues 
an illustrated circular of the Yarrow boiler; also 
of the See hydro-pneumatic ash ejector, by the uss 
of which ashes are discharged at least 20 feet clear 
of the vessel. 

Link Belt Machinery Co., Chicago, Il., and Link 
Belt Engineering Co., Philadelphia and New York, 
have issued a special catalogue relating more es 
pecially to mining machinery. It will be of inter 
est to all who have to do with such machinery. 

Beaman & Smith, Providence, R. I., have issued 
a neat little catalogue illustrating and describing 
the line of machine tools made at the works. This 
concern, which is comparatively young, already 
manufacture quite a line of tools, to which they 
are constantly adding. 

The Meteor Bicycle Manufacturing Company, a 
new institution with a capital of $50,000, started a 
business at Battle Creek, Mich., with a force of 20 
employes. The firm has orders for more than it 
can make in the next three months. It expects to 
have 100 employes at work inside of 30 days. 


Edwin Harrington, Son & Co (Inc.,) Philadelphia, 
Pa., have issued a ‘‘booklet”’ which they are glad to 
send to those who are interested in handling dyna- 
mos, generators, motors and general heavy ma- 
chinery. It illustrates cranes, chain hoists, 
turn-tables, etc., of their system for handling such 
work. 


There are prospects of a large cotton-mill being 
erected at Nesbitts, on the Tyger River in{South 
Carolina. It is stated that by development the 
river will afford 1,000 horse-power. Some 25,000 
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CATALOGUE FREE. r 








Speaking of LATHES! 


We are 0 baling them in various sizes from 10 inch to 
24inch swing, Ir 

speed lathes. 
approved, while the workmanship, material and fin- 
ish are of the highest order. 
you all about them, as well asof our planers, shapers 
drills and other tools and supplies. 
bring it. 


SEBASTIAN 
117-119 CULVERT ST., CINCINNATI, OHIO. 


1 various lengths, both engine and 
Our designs are the latest and most 


Our catalogue will tell 


A postal will 
Write us for prices. 


LATHE Co.. 











ASBESTOS 
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PIPE 
COVERINGS. 


NoN- Daasueves Covenant FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
ASBBSTOS BOILER COVERINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Shoathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
87 MAIDEN LANE, N. Y, 





Asbestos Roofing, Etc 
Jersey City. Cuicaco. PHitapeteHia, Boston. Lonvon 
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pindles would be operated in the mill at the out- 
t. H. D. Wheat, superintendent of the Gaffney 
C.) Mill, is actively interested in the enter- 


rise. 


~ 


Gisholt Machine Company, Madison, Wis., has 
sued the first of a monthly series of pamphlets on 
irret-lathe practice, which is intended to illus- 
‘rate the more common uses to which their class 
f turret machinery is adapted. The present num- 
+r contains illustrations of turning plate coup- 
ngs, Making screws, turning Corliss engine bon- 
ets and making shoulder studs. 
Association (incorporated), of 
Vaterbury, Conn., have placed the contract for 
new power station with The Berlin Iron 
ridge Co., of East Berlin, Conn. The building 
ill be 66 feet in width and 183 feet in length, the 
le walls of brick and the roof covered with The 
berlin Iron Bridge Company’s patent anti conden- 
ition corrugated iron roof covering. 


The Electrical 


heir 


Wiley & Russell Manufacturing Company, Green- 
‘ld, Mass.,have brought out a new screw plate, 
taps, etc., which will undoubtedly be found a con- 
yenience by repairers of bicycles. Instead of the 
different sizes being by fractions of aninch, or 
screw-gauge sizes, they are Birmingham (Stubbs) 
wire-gauge sizes. Others as well as bicycle re- 
pairers will be interested in this new screw plate. 
Numerous press dispatches, of which the follow- 
g is a sample, show the influence of the coal 
strike on manufacture: ‘For the first time in 12 
irs the mills of the Mahoning Valley Iron Co. 
reidle. Tne shut-down is occasioned by the fuel 
famine. The company has plenty of orders, but 
not a°‘pound of coal. All departments of the Union 
iron and Steel Co.’s lower mills, except the bar 
nd guide mills, are idle through lack of fuel.” 
The Lodge & Shipley Machine Tool Co., of Cin- 
innati, O., recently made a test of their 30-inch 
louble saddle turret lathe, turning the diameter, 
<quaring down the rims on both sides, and boring 
i cast steel blank 23 inches diameter, 44% inch face, 
¢-inch bore, hub 7% inches long, in 45 minutes, in- 
cluding the time from picking up the piece to lay- 
ing it down finished. This, they believe, is a good 
day’s work for a powerful engine lathe. This ma- 








chine is guaranteed to turn out ten such pieces in 
ten hours. 


Weston Engine Co., Painted Post, N. Y., has is- 
sued a finely illustrated catalogue of the Weston 
automatic engine, the illustrations embracing 
views of the engine entire, sections, and separate 
views of important details. There are engravings 
showing the foundation, lettered and tabulated in 
such a way that all dimensions for the various 
sizes of engines, and the number of brick required 
can be seen at aglance. A table of horse-power 
constants is also appended as well as a formula 
for calculating horse-power. 

Cleveland Twist Drill Company, Cleveland, O., 
have received the following, unsolicited, from a 
customer: ‘*The drills which you have furnished 
us are the best I know of. I have drilled two 
holes in a 66-pound steel rail with two men in ex- 
actly four minutes. They very often have dmiled 
100 holes without being sharpened, and I have one 
instance of 120 holes by accurate count without 
sharpening the drill. We will say in connection 
with the remarks as to the two mendrilling the 
rail, that these drills were used in one of the 
well-known makes of track drills which are run by 
hand-power.”’ 

The Wright & Secord Machinery Company is the 
name of a new concern started at Indianapolis, 
Ind., to manufacture engines, boilers, shafting, 
etc., having leased the buildings on South Penn 
sylvania street, formerly occupied by the National 
Bicycle Company. Mr. Wright was foreman at the 
Eagle Machine Works, and Mr. Secord at the head 
of adepartment, and they start up with 20 men 
who were employed at the Eagle Machine Works 
before its financial trouble. The new firm is in 
much the same field that the Eagle Machine 
Works was inand is now quite busy. The company 
expects to increase its force largely 
improves. 


business 


as 


The Abendroth & Root Mfg. Co., 28 Cliff street, 
New York, has issued “Information Pamphlet 
No. 3,’ which is considerably more than a cata- 
logue, inasmuch as in addition to illustrating and 
describing the Root water-tube boiler, the writer 
goes to considerable length into the discussion of 





DON’T ACCEPT ANY SUBSTITUTE FILE. 
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MANUFACTURERS OF 


FITCHBURG 


AND OTHER S 
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14- inch E Engine Lathe. 
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ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURG, 
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ROBERTSON 
THOMPSON 





PAY 


8.00 foran Indicator when you can 
ial, and the best design 


Send for circular of Re du ing Wheels, 


SHOULD 


$10.00, packed 1n finest cases, finest Workmanship, finest mater- 


Cocks and 25 other high grade spec ialties 
HINE & ROBERTSON CO., 
61 Cortlandt St., New York. 
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The Mechanical Engineer’s Handbook, 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 


Handsomely Bound in Gjgth. Size 10x12 ins. pp. X VILL, 
: Bitton Portrait an® over 1,200 illustrations. Price, 
Pt 


Order by mail direct from 
H. H. SUPLEE, 
339 WEST CHELTEN AVE., PHILADELPHIA, PA. 


COOKE &« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive, 











WRITE FOR PRICE LIST AND MENTION THIS PAPER. 


SPLENDID OPPORTUNITY 


For a good machinist to start a repair shop in a live manufacturing 


town. The right man will be assured of sufficient work so that he 
can employ one or two men all the year round. There are now 
in this village a large piano factory, shoe factory, woolen mill 
wire mill, several saw mills, a large felt mill, and lumber works, 


There are a large number of saw mills, grist mills, ete., in the 
immediate vicinity whose work could be obtained 
For particulars apply to 


ALFRED DOLGE, Land Department, 
DOLGEVILLE, N. Y. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


(a Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages. 8vo., and our other Catalogues and Cir- 
culars, the whole cover.ng every branch of Science applied 
to the Arts, sent free and free ob postage to any one in any 


part of the world who will furnish his address. 
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THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges, 
Cannot be set wrong. 
Work must be correct, 
Time saved in Pattern 
making and all wood- 
working. 

CATALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 

135 Finebury Pavement, 
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engineering questions connected with boiler con- 
struction. The features of detail 
peculiar to the Root boiler are very completely 
illustrated and described. Altogether this infor- 
mation pamphlet, of nearly 100 pages standard 
catalogue shows in its preparation a great 
deal of work, and it is sufficiently aggressive in 
its character to make of it interesting reading for 
engineers and mechanics. 


constructive 


size, 


Beaman & Smith, Providence, R. I., have recent- 
ly finished a double-head milling machine for ma 
chining the edges of steel plates up to 10 inches in 
thickness and 10 feet square. The Providence Jour 
nal says of thismachine: ‘‘In general design the 
machine consists of two beds about 16 feet long by 
2L6 feet wide, set parallel with each other, and about 
10 feet apart,securely braced and tied by girt frames. 


The two platens are set at right angles with beds, 
with their ends resting on the beds. The pla 


tens carry thespindle head saddles, which, in turn, 
hold the spindle-heads with spindles. The move- 
ment of the spindle-head saddles on platens is 
about 11 feet, and is by hand or power, with quick 
power movement in either direction, about 20 feet 
per minute. A very simple safety device prevents 
the regular feed mechanism and quick power 
mechanism from being thrown in at the same time, 
otherwise a careless employe might seriously dam- 
age avery expensive machine. A suitable clamp 
frameis provided on each platen to securely fasten 
the work that it may be held rigidly while being 
machined. In the center of the machine is placed 
an eight-ton hydraulic lift. The turn-table on top 








of the 


hardened steel balls. 


hydraulic plunger is supported on 44-inch 
The lift is operated from a 






pump worked by hand at the front of the machine. 


In operation the work to 
its edges resting on the two platens 
having previously 


be 


been adjusted 


milled is placed with 


the platens 
to the required 


distance apart), clamps are tightened on the work, 


and the cutters are brought to the 
by a fine independent 


The feed 
thrown 


is starte 


out when 


adjustment 


d, and by 


automatic 
the edges have been 


proper position 
on each head, 
stops it is 
milled. 


Power, quick return, is thrown in, and the heads 


return ready for the next cut 


moved, the work 


turned one-quarter around 


is raised by 
and 


, the clamps are 
hydraulic 


re- 


lift, and 


lowered again to 


the platen, clamped, and the operation is repeated 


water, 


ason previous edges. 


drips liquid on the teeth of 


A reservoir for oil, or soda 


the cutter, 


which through passages is returned to a common 


receptacle to be 


piesa floor space of about 
are heavy, and seem 


mum amount of 


used again. 


INxV2 


duty. The 


weighs about 48,000 pounds,” 


This machine 
feet. 
amply strong for the maxi 
complete 


occu. 


All details 


machine 
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ern brands, No. 1 
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Foundry; 
$10.25 for No. 3 


5; Gray Forge, 
ern brands are quoted at $11 50 to $12.2 
$10.50 to $11.00 for 


New York, 
We quote Standard North- 
$12.50 to $13.25: 
$10.75 to $11.00, 


Pig 
Foundry, 
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May 23, 1894. 
No. 2, 
‘South: 

25 for No. 1 

2, and $10.00 to 


Antimony—The market is steady and quiet with- 
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# to 1 inch inclusive. 
a EP $5.00 
Patented Dec. 25, 1877. 
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WILMINGTON, DEL. 








The Greenerd Arbor Press. 


PATENTED DECEMBER 1, 1891. 

For Sale at Manufacturers’ Prices by 
A.J. WILKINSON & Co. 
BOSTON, MASS. 
send for Descriptive Circular. 


180 to 188 Washington Street, 
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TOOLS, 
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Medal World’s Colambian Exposition 1893, 
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Correct in Design, Workmanship and 


Price. 
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Exp 


Mech. draft’n, 4 y’rs exp., 
position after June Ist. P. 
Draftsman, designer, wit 


age 25, desires position. ©. 
Wanted—Two skillful, firs 
ists. Apply 115 Plymouth 


Young man, age, 22, want 


Ludwig, Sabetha, Kan. 


Wanted 
tool-work for about six mor 
Lamson Machine Co., 


WANTED: 


Answers address 


machinist desires sit. A. H., 


shop where he can learn the 


ste 

“ 
rlisements only inserted 
ts a line for each inser- 
aline. Copy should be 

» Saturday morning for 

ad to our 


AmER. MACH. 

tech. educat’n, wants 
Q., Am. MACHINIST. 

h practical shop exp., 


Am. MACHINIST. 


t-class general machin- 
t., Jersey City, N. J. 


s position in machine 
trade. Address E. B. 


SF 


A first-class patternmaker on machine 


iths. Address Jones & 


Springfield, Vermont. 





Wanted—Position by a draftsman, experienced 
in coal mining, rolling mill, steel work and general 
machinery. Box 44, AMERICAN MACHINIST. 

Open for Engagement—Specialty, inventing and 


perfecting mechanical devices and special ma- 
chines. Inventor, Box 1096, New Haven, Conn. 


A1 machinist wants situation; vise or floor work; 
five years’ experience in erecting and repair work. 
Address W., AMERICAN MACHINIST 

Wanted--A position as foundry 
practical mechanic of large experience 
branches of foundry work; strictly temperate; 
references. Mechanic, care of AM. MACHINIST. 

Experienced superintendent of 
and foundries desires an engagement 
charge of works; member of A.S. M. E. 
A. W., AMERICAN MACHINIST. 


foreman, by a 
in all 
Al 


machine shops 
to take 
Address 


Wanted—A first-class patternmaker on heavy 
machinery and gearing; must be a man of good 
habits. Address Farrel Foundry and Machine Co., 
Ansonia, Conn. 


Wanted—Situation by one who has had 20 years’ 
experience as journeyman, foreman and superin 
tendent in large engine works; leg posted 
in all branches of the business. Box 89, AM. Macu. 


Wanted—A draftsman who has had some experi- 
ence in designing mining machinery, and who is a 
graduate of some good mechanical school; a per- 
manent pos. for the right man. Box 90, Am. MAcH. 


Wanted Foundry foreman wants to change po 
sition: six years’ experience as foreman on rolling 
mill, blast furnace, locomotive, engine and _ hy- 
draulic mach’y; ref. from present employer; age 36 
years; good reasons for changing. X., Am. MAcH. 


Wanted—Two engineers to go to mining district 
in New Jersey; one torun a large triple-expansion 
engine and the other a large compound tandem 
engine; must have had actual experience running 
such engines. Address, stating salary required 
and giving references, Box 91, AMERICAN MACHIN- 
IST. 















BSTABLISHED 


CLEVELAND TWIST DRILL CO. 


IN 1874. 





New York. 
London, Eng. 

5 Nene Promenade, Berlin, €.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 


100 and 102 Reade Street. 
S85 Queen Victoria Street, 
















Second-Hand 


Boiler Tools, Steam 


Shop, will be 


IRON PLANERS, 
| 12 








Garvin No 3 Bk. Gears 
Cincinnati No 2 Bk. Gs. auto. 
Pratt & Whitney, “Lincoln.” 


fd. Ve 


SUCCESSOR TO 


E. P; BULLARD’S 


N, Y.Mach’y Warerooms. 


auto. fd Bo 


Slotter, 


Machinery, 


Hammers, ete. 


Now remaining unsold in tne Engine and Boiler 
closed out at once. 


ENGINE LATHES, 


19 in. x 3 ft. Wheeler, 2 in. x 6 ft. Reed. 
20 x 4° Lathe & Morse, | +3 x e - ee 
24 ‘* x 4° Blaisdell. j x 6 * New Haven, 
24 * x 5* New Haven 16 x Gand & ft., Ames 
24 ee ri * Latest. 18 x 48 ft.Putnam, 
26 “x 8B 20 x 10 Fitehbure 
30 * x10 22 x 12 * Prentiss. 
as“ zs 24 x 12 ° Putnam, 
32 x 6 i Light “ - . t Soneas Taper. 
36 “* x10 rhe ° ome 
+e) He $2 x 16 ‘* Gleason. 
60 x at — Pattern. | 5 x 15“ He eh Phinips, 
SHAPERS. 6 x 18 “* Improved Style. 
6 in. Stroke, Crank | ¥ e i a UA vey Phillips 
_ Gould, 5 zincoln, 
Q ‘ Hewes & Phil Pit Lathe, 72 in. 
5 Hendey. HAMMERS. 
rould & btber, 
22 a Triple Gearon. | 0) Ib, Helve, Bradley, Up g’t. 
2 ; 3800 °° Steam, Ferris & Miles, 
DRILLS, HOO SH “ " 
22 in. Swing, Prentice 1200 Drop with Lifter, Farrei 
ar “ “* © Latest | Foundry, 
‘ “ Bric. P “=> mn ‘ 
> See eoeten BOILER TOOLS. 
48 Old Style. Rolls, 6, 8 and 10% ft. 
Radial Drill, 86 in,, complete | Boiler Shears, 30in. gap, 
’ : Flange Clamps, 6 ft, 
MILLING MACHINES. wie Aigtarene Ra 
B. & S No. 1 Universal with | MISCELLANEOUS. 
Cutters, Arbors, &c Al order Acme, 44 in, Bolt Cutter 


r and Turn, Mill 
ort. Turret Borer, 8 
10 in. Stroke, 


J. J. McCABE, 
14 Dey St., 


NEW YORK. 


BARGAINS IN SECOND-HAND MACHINERY, 


ENGINE LATHES, | SHAPERS, 
: 12 8.5 @ ees age. | 1 6in. Boynton & Plummer. 
115° z 8 ve ale cala 210° Juengst Crank. 
115 ** x & * Fitchburg. | ‘ 7 Be dso | and Bight: Trav: 
1 16 ; x ae Perkins, | 1 15 in. Juengst Friction. 
116 °* x 7 ** Bement. 11 18 Putnam Trave head 
116* x 6“ F. EK. Reed, . siapid hia 
118%" x 6°: New Haven. SCREW MACHINES. 
1 20 x 6°* Bullard, ; LNo, 5 Brown & Sharpe. 
124 °** x14 ** Dexter. } 1 * 3 Windsor 
129° x12 ‘* Fifield. 1 *' 2h Pratt & Whitney 
1937 x 14** Old Style. 1 16in. x 5 ft. Flather & Co 
126° x25 L. W. Pond ais wales 
=. shane | PUNCH PRESSES. 

1 16in. x 16 in. x $ ft. Belden, : No. 2 Farrell sine saad oot 
baz x22" x4°L.W.Pond |) gu 7 Biloba 
1 24 x24‘* x 7‘ N. Haven. a . eo 

9 on 6 * Pos 1 6 Niagara, Power, 
1 24 x 24 xl0 Pease, it Vio 31 Eaton, Double Actin 

on ¢ ‘ Marr) ae 31 Eaton, Double Acting. 
438 ghey Et Re Maven.) 5 Heavy Screw Press. 


DRILL PRESSES. MILLING MACHINES. 


| 
210in Milliken Beneh | 
110 © Gardam Sensitive. 1 No. 2 Garvin, Hand. 
110 * State 3 Spindle. } 1 1'. Garvin, Power 
1 No 1 Garvin 2 Spindle, 1 ** 2 Garvin, Power. 
7 oe Ss 3 1 ** 0 Garvin, Universal, 
a6 § a 4 " 1 5 Brainerd Standard, 
1 20in New Haven Bench, |} 3 Pratt & Whitney, Lincoln. 
12 Cincinnati. | 3 Garvin, Lincoln, 
1 5 ft. Niles Radial, 1k. E Reed, Lincoln, 


Also, a large number of other machines. 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK 
Also 51 North 7th St., Philadelphia, Pa. 


HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubing, Washers, 
for Electrical Insulation, Friction Bear. 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E. C. 


Write for complete list 











Seube Mark. 










BLAKE & JOHNSON, 


WATERBURY, CONN. 


With F. B. Manville’s Patent Sliding Former, 


Sea <= Builders of WIRE FORMING MACHINES 


For making articles from the coil, of either round, half-round, flat, or square wire, 


similar in shape to those shown in the cut berewith. 


order. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 


= prices for either machine or the goods, whichever may be desired. 


25° Bioycle and Labor Saving Machinery a Specialty. 








Chicago Office, 100-104 


PUNCHES 


SHEARS DIES 






aIPRESSES 


a 
THESTILES & PARKER PRESSC 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 


Ww. Washington St. 


Ss 
c 
iss) 
” 
Wu 
= 
= 
< 
x 
a. 
1°) 
a 
a 


SOSPECIAL MACHINERY ° 


IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR dea DROP LIFTERS - 









Gear Cutting, Sheet Metal Stamp 
ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


363 ADAMS ST., BROOKLYN, N. Y. 








Wanted—Situation as draftsman or assistant 
superintendent with an engine mfg. establishment; 
has had experience in designing first-class engines 
and complete steam plants; is a thorougbly prac- 


tical man, well acquainted with foundry work, 
patternmaking and erecting work; age, 28; Ameri- 


can by birth. Address L. O., AM. MACHINIST. 








}+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 








Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Pa. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Kelley Co., Erie, 


machinery to order; Foot Lathe 
O. Chase, Newark, N. J 


Light and fine 
Catalogue for stamp. E. 


Surface Gauges, ete. Catalogue free, 
F. A. Welles, Milwaukee, Wis. 


Calipers, 
Send for it. 
30X 


Wanted—Two buy good second-hand tools. 


83, AMERICAN MACHINIST. 





For Sale—Successful and paying machine sh 
and foundry. Good reasons for selling. Addre 
30X 72, AMERICAN MACHINIST. 

Introduction and negotiation of American p 
ents and machinery to English manufacturers ar 
agents. Write for circular to Geo. Richards, M 
M. E., Mechanical and Consulting Engineer, N: 
Laurence Pountney Hill, London, England. 


Do you want a picture of the famous Locomot 
$9997? Send 50 cents for our fine copper p 
transparent picture (14x28), showing all parts in 
and ou/side, all named and numbered, on 
gloss paper, for framing, educational, beautifi 
correct. Locomotive Engineering, 256 B’way, N 


Sat 


A Good Investment—A profitable and well esta 
lished manufacturing business in the impleme 
line, wants a partner with from $5,000 to $10,00( 
be put into the business as additional work! 
capital, in one of the most beautiful and favora! 
located towns in the Northwest: a rare chancr 
the right man. Address Box §4, AM. MACHINIS1 


Wanted—A party to make 
a new design of hot water 
regulator; it costs about $2. 


and sell on a royalt 
heater temperatu 
50 to make, and w 


sell for $10 to the trade; any machine shop ca 
make it, buta competent selling agent must | 
employed; from 3,0(0 to 4,000 ought to be so! 


annually. Address Box 88 AM. MACHINIST. 








B. ° 





AMERICAN GAS FURNACE CO., 


IL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLISH AGENCY? 
Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 


Chas, 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere, 





Send for Catalogue. 





WehaveRemoved our Office, 


145 BROADWAY 


AND 


86 LIBERTY ST,, 


NEW YORK. 


Shall be pleased to have our Customers cal] 
and see us in our new quarters, when in 
the City. 
SEND FOR OUR LATEST LIST. 
Telephone 874 A Cortlandt. 


GEORGE PLACE 
MACHINE CO, 


CLAMP 
RILLS 


In two Styles and four 
Sizes. Send for cirecularto 


GEO. BURNHAM&CO., 
Worcester, 
MASS. 









SWEDEN, NORWAY. FINLAND. DENMARK. 
John Tragardh & Co. at Gothe-burg (Sweilel), 


Estab, 1857. Machinery and Metal Importers. 


Are buyers of Machinery and Tvols (news and specialties 
Their illustrated Price Currents are distributed in above 
named countrie-, which are constantly visited by 3 travelers 
from their offices. 

_ JOHN TRAGARDH & CO., wish to receive offers ani 
illustrations from makers direct First-class reterences 
Payment throuch their bankers in New York. 





SENT HER IN DECATUR FOR $2.00. 








* first-class Center Indicator, also a first-class Outside or Insid 
Indicator combined in one tool. Just what every machinist or tool 
maker wants and ought to have. Write for circular. 


J. T. SLOCOMB & CO., Providence, R. | 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


Nuts !! 


aa 
NOT “TO CRACK” 


“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 











am BEAM CALIPERS 

LEK i 1 IN 5 SIZES 

pes : Any graduation, 

Also Vernier and Metric System. 
WARRANTED ACCURATE. 

My catalogue and prices will INTEREST YOU. 

E, G,. SMITH, Columbia, Pa. 


ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 











(Over 10,000 in Use) 


= 





a | 


For 








THE AURORA TOOL WORKS, Aurora, Ind. 





Builders of Upright and Radial Drills, 





FOR SALE—GEAR CUTTERS. 


One 48” Gleason Planer. 
Rotary, Automatic Feed. 
for full descriptions and prices, 


P. H. & F. M. 


One 42’ Gleason Planer. 
All in perfect condition, good as new. Write 


72" 


One Niles 


ROOTS CoO., 


CONNERSVILLE, IND. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
LGO b:S, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
» Machinery. 








Shriver’s New ‘York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 






333 East 56th St., 


NEW YORK. 
MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 


capacity, to be operated by Hand, or wholly orin part 
by Electricity. 











New Complete Illustrated Catalogue—Free. 


Norton Emery WHEEL Co., 


WORCESTER, 


MASS. 












Send for Circulars 
and References. 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 





SEND bs J CATALOGUE. 














2348 & 2345 
| Callowhill St., 


PHILADELPHIA, PA. 














= Using any kind of water 


The HOPPES Live-Steam Feed-Water Purnfer 


Guaranteed to Prevent Scale in Boilers 


Hard Sheet Stee! Troug>s 
Easily Cieaned. 


HOPPES MANUFACTURING CoO., 


Send for Cataiogue D. SPRINGFIELD, OHIGC 














Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B B, Two-Jaw. 





work. ‘ ‘ ‘ 


THE CUSHMAN CHUCK 


‘“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


c.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS. 


The “National,” 


INDEPENDENT, 
ENIVERSAL, or 
+ >< Hoar Com BINA'TION, 
{ Ci NE st’'d 1882. Strongest. Easiest to 
change. Best finish. Rewersible 
Jaws (patented) giving 5 changes 
including every possible position, 

— ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt nip ment. W. W HITLOCK, 
B39Cortlandt St..N. ¥.—Works,Hoboken,N.d. 


- eae AOTHERS FOLLOW, 


Sweetiand Combination Chuci 



















Reversible Jaws. Accurate, 
Standard Independent,Soiid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CaTALOuUt 


Fu. C0., New Haven, Coun. 
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THEONEIDA MFG. 
CHUCK CO., 


ONEIDA, N.Y., U.S. A. 
Manufacturers of The 
M Monarch bathe ¢ cee and 
) Little Hereule Drill 
Medes Write forcatalogue 
or t« 


Ches. Churchi ll & Co,, Ltd, 
21 Cross Street, 
Finsbury, London, Eng. 


The Almond Coupling 


NEW quarter turn 
motion to replace 











quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISELESS. 









CATALOGUE OF OVER 300 
PAGES SENT ON AP- 
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ro 259 | Wo0Pr ass ° Fait: 
oawer® yi any a ay Worle’ 
085 
er sup wow? “LARGEST 


1 qos TH LINE IN THE WORLD. 


THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand 
ing it has compelled us to issue 
special reprints of several of the 


complete 


of mechanics. 


articles, our stock is now limited to 
sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. | 
A number of engineering 
are using these articles in lieu of a 
text book on this important branch 


The set of 92 papers will be sent by 
mail to any address inthe U.S. 
ada or Mexico for $5 00, post paid, 
and toany foreign country for $7.00. 


Order now before our stock 
of papers is exhausted. 


schools 


ADDRESS : 


American Machinist, 
208 BROADWAY, 
NEW YORK. 


. Can- 





The Sample 
Tells the Story. 


Asample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 









coil Heater 
livering water to 
the boiler at 210° 
Fahrenheit 
oH. P 
Prices low 
faction unly 


old. 
sath 
ersal 
The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 
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SOFT CASTINGS, 


Made from best grades of Pig =, for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE Court, CuHicaco. | DETROIT, 
New Yor OrFice, 182 Front Sr. MICH. 


YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to Tue Jones Bros. ELEctTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 














PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars, 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn , U.S. "A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
sa Chucks with patent revers 









; ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 


SKINNER CHUCK CO., 
New Britain, - - Conn, 
SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 8 Queen 
Victoria St., London, E. C., England. 





SEND FOR CATALOCUE. 


WORCESTER MACHINE SCREW CO. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 














‘e aH Pe ff <) 

Ct =e 
Pe..r pFFEL&ESSER Co, 
P\ ye PK NEW YORK 

4 een We Branch: 265 State St. Chicago, 
A Manufacturers of 
Drawing Materials 
=N , 
WW ~ Surveying Instru- 


See \ 





s ments, &c. 


Paragon Drawing Instruments, Extra and Best Quality; 
German Drawing Instruments, Paragon, Duplex, Univer 
sal, Anvil Drawing, Helios, Blue eae Papers, Scales, 
Triangles, T- Squares, «ec. 

Slide Rules: Mannheim, Duplex, Charpentier, &c. 


e Catalogue on application. 


i mia 





a8 


ACUSE,N.Y ¢ 


Aan 5 OF Penne ee 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Compariace for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 








COFFIN & LEIGHTON, SYRACUSE, N. Y 








EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CGEAR WORKS, 





35 Hartford Street, BOSTON, MASS, 








PRESSES 


PACKINGS, 












Broaching ress 


204, 206, 208 aid 210 EAST 43d § 
NEW YORK. 


HYDRAULIC MACHINERY, 


PUMPS, 
JACKS, VALVES, FITTINGS, 
ACCUMULATORS. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, 


PUNCHES, 


Proprietors, 


STREET, 





linproved Hydraulic Punch, 
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14”, 16”, 18”, 22” and 24” 
NGINE LATHES, 


—— AND —— 


52”, 80” and 120” 


RADIAL DRIGELS. 


Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 


Dawson & Coodwin, 
57 8. Oanal St. 


CHICACO, ILL. 


ECONOMIC LATHE WORK. 


As lathe work constitutes a very large pruportion of the 





total cost of shop labor any economy effected in ** Method ”’ 
means a very large total economy. 
We make 


duction of lathe work. 


a specialty of machine tools for the rapie prd 


This includes all kinds of metal work, from small brass 


pieces to cast iron work €0” in diameter. 


Write us what you wish to reduce cost on, 


w= THE LODGE & SHIPLEY I1. T. CO., 
CINCINNATI, O., U. S.A. 


FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


“Wi LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


Lsuand, Favucoven & Norroy Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 
AMERICAN WATCH TOOL 60. LATEST IMPROVEMENTS. 
NEW STYLE. 

NEW PRICES, 

AN, GROWING RAPIDLYin FAVOR 


The Highest Award at the World's Columbian Exposition. 
The most useful tool 


invany shop is the RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO.,, Selling Agents. 
Boston, Mass., and Chicago, lil., U. S. A. 




















NoATOW CO. 
=TDETROT, HICK 
U.S'A- Ee 
























The Van aterm Universal Bench Lathe. 


be ith attachments, com 
rises in one machine 
iy THE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
lhe best tool onthe market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 


Springfield, Mass, 









> P. BLAISDELL & CO., 


Manufacturers of 


‘« Machinists’ Tools, 


WORCESTER, MASS, 


M A ty i 0 C i T : i A Gecfot Antic Rust Compound. 


| EDMUND MULLER & MANN, Mfrs., For use on iron, ore aiwan’ 
Berlin, Germany. steel, brass, copper we 





























\ or other metal. Adopted exclusively by prominent German Government Railroads, iron and s steel sel 
| Works, engine, machine,  aaipbulide rs and numerous other trades. 
BRIGHT SURFACES. 
Is not only USEFUL but is 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &o. 
STEVENSON BRO. & CO., 
To learn all about it address 


COSMETIC FOR PREVENTING RUST ON 
a NECESSITY to all. 
132 South Second St., Philadelphia. 














TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


in 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


: , ‘Metal-Working Machinery 








IN NEW YORK. 








No. 2 TURRET LATHE. 


THE CARVIN MACHINE 60, 


Write for Complete List, Catalogue and Price: 
LAIGHT AND GANAL STS., 
NEW YORK. 

Also 5! NORTH 7th ST., 
PHILADELPHIA, PA. 





aprRdD EY meprtds INGS 











NO & KEY> SEATING. 
SLIPPINC., 


CHEA ty eas in MARKET, also the 
?>LEST and BEST, 
ei ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R, J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 













b= — Patent Drill Chuck. 





M. L. 


ANDREW & CoO., 


The only chuck ever introduced, me- 
chanicallycorrect. Willhold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 


Cincinnati, Ohio. 








The ‘Springfield’ 18’ x 6’ Cab Turret. 





IMPROVED 9S and 20” 


CABINET TURRET LATHES. 


This Machine has an unusually large 
range for Brass work. Important im- 
provement in the clutch mechanism in 
Turret Head. 


The Springtiel Machin Tool Co. $ 


SPRINGFIELD, OHIO. 


perts. Send for Catalogue. 


Manufacturers of Crank and Geared Shapers, 
Power Presses. Correspondence Invited. 








THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or size. By means of the 
improved upper guide 
bar, the tool is held 
rigid,insuringa perfect 
ly straight cutthrough 
out the stroke. All chips 
come out clear of the 
working parts of the 
{ | machine. Micrometer 

(#4 or. ¥y por ped nygaiesee Bae co 

| =) b> f ot cut. rorrapid Work 

\ ar ra t > and exact duplication 
ae -y— of same this machine 
oy is no equal. Send for 
~ illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 

Keyways. 


BAKER BROTHERS, 365 South Erie St. Toledo, Ohio. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any 


Yi System. 


mation 








other 
Infor- 
cheer- 


@ fully furnished. 

: The Albro-Clem 
Elevator Co., 

41] & 413 Cherry St. 


& 





Philadelphia, Pa. 





LANDIS BROS., 


Indi 
ical 
can 





No.3 UNIVERSAL GRINDER, 





Have no equal for convenience. 


England: 


France and Relgium: 


WAYNESBORO, PA,, 


Manufacturers of 


Universal and Plain Grinding Machines. 


ispensable for first-class work. Most econom 
method for finishing. Only way perfect work 
be produced. Water used in every operation 
Fully guaranteed 
Send for Catalogue, 


Chas. Churchill & Co., 
London, E. C, 


21 Cross St., Finsbury. 


Ad’ Janssens, 16 Place de la Repub- 
lique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-C enseriaus Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


W. C. YOUNG MFG. CO., "it" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


A JULcter’s PRoFit 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. 











FF. E. REED 6O., | 


Worcester, Mass.,/§ r 





MANUFACTURE ok 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
60 South Canal St., Chicago. 











No machine 


will do better nor more than ours. Get our book and 


ascertain just what it’ll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


PRENTICE BRO 








Worcester, 
Mass. 





HAND LATHES. 
“SYINVId “S3SHLVI 





Draper Machine Tool Co., 
ieee ie aed. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


& @ Positive Motion. 
i Steel Gearing. 




















3 Sizes—4- ft., 5-ft. and 6-ft. Arm. 


oe of AS atic 9 Press es, 12 to 50-inch swing, Radial 

, E rills, Gang Drills, Boiler Makers’ Drills, Radial Drilling and 

Brass Wheels. Countersinking Machines, for ship plate and bridge work, 

| Absolutely “Renaine Lathes from ii ¢> 21-inch length of bed, 
gine es from oO inch swing, any length of bex 

Accurate, with single or double back-geared heads and pthne 3 le of rest, 

S, i. BALZER, with or without taper attachment. SEND FOR CATALOGUE. 


| Manufacturer of Count- FOREIGN AGENTS: 
ing ot Sees CHAS, CRURCHILL & C0., L't'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany 


129 Worth Street 
NEW YORK. ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 





| 
| 
| 
| 
| 
e 

















TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S ‘ * PATENTS. 


For RIVETING, ee, FORGING, 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 


Supplied in Great Britain to all H. M. Dockyards, The 
Fairfield Shipbuilding Company, J. & G. Thomson, 
Penn’s, Maudslay’s and : all the Railws ay Companies on § 
the Continent—Krupp’s, Gruson’s, and all the German 
Dockyards and weed bad iys, to B ak iwin’s, Altoona, Roan- 
oke and Scranton Loco-shops, and the leading Ship 
builders and Bridge bul Iders throughout the world, 


LICENSEES AND MANUFACTURERS: 
FIELDING & PLATT, Gloucester, England. 
Apply TWEDDELL'S SYSTEM, Linited, 

14 Delahay Street, - Westminster, London, England. 


Purchasers are Warned against Buying or 
Using Infringements of our Patents. 








D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. xe a. MARK, 


PIPE CUTTING & TAIN MACHINE 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 


















Capacity 
2 in. diameter, 
a 24 in. long. 

2 BY 24 FLAT TURRET LATHE. 


JONES vi LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 





Boring Tool, "4 






Patent applied for, 


ARMSTRONG TOOL HOLDERS, 


For Turning, Planing and Boring Metals. Practical, all around, every-day 
Tools. Over 10,000 alreac 
tgan Co,’s Shops 


su 70.78 Edgewood Ave, = 
SEND FOR CIRCULARS. 
wz Cuas. Courcoity & Co., Ltd., London, Eng., Agents. Te. 






Lathe and 
Planer 


Two hundred we wkingin J, A. Fay & 
Tool, 


ly in use. 


MANUPACTURED ONLY BY 


CHICAGO, ILL. 





BOYNTON & PLUMMER, 


aliateteentinhctte MASS. 


Dele Machines, 
Bolt Cutting | Machines. 


CHAS CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


YES We build CUTTING OFF 
Yes, we try to keep ’ 9 
’ 
up with the times, Don t You H 
Yes, our NEW TOOL BLOCKS are great. 
Yes, our ACCELERATED SPEED MACHINES 
do double the work in the same time. 








MACHINES. 


Yes, we will gladly serd you circulars. 


HURLBUT-ROGERS MACHINE 60., 


SOUTH SUDBURY, MASS. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL, 





Adjustable Blade Reamers, 


Win. to 2% in. 











—— BORING AND TURNING MILLS. 


Send for New Pamphiet, 
| JAMES A. TAYLOR & CO. 


INSTRUCTION’ WAL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING anpd VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

_ SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 
ENGLISH BRANCHES, AND 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 
Mechanics and Industrial Sciences. 


SCRANTON, PA. 





4000 STUDENTS 





W. D. FORBES & CO., 
1300 HUDSON STREET, 
HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL CUN MAKINC 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 


ITIES TO INVENTORS OF SMALL 





TO SUBMIT WEAPONS TO THE NAVAL BOARD. 


ARMS WHO DESIRE 





















Upright Drills. 


Thoroughly made, 
quick to operate, stiff 
and powerful, Great 
capacity. Built for ser- 
vice. Best drill in the 
market for all around 
purposes. All sizes from 
21” to 36” inclusive. For 
sale by leading machine 
tool dealers. 


J. E. Snyder, 
Worcester, Mass, 
US. A. 


MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 
MILWAUKEE, WIS. 
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66 CARDEN ST., BRIDCEPORT, CONN. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS 


No. 3 C, Forbes’ 
Patent Die Stock. 
2% to 6 inches R. H. 





Range 


BARNES’ WATER EMERY 
‘4 TOOL CRINDER 


,, Has no pumps, no valves. No 
piping require -d to sup- 
ply it with water, Al 
ways ready for use, 
|) Simplest in construc- 
sl i tion, most efficient in 
‘ah operation, Send for 
Catalogue and Prices. 


W, FG Yon Barnes Co, 


a. 1995 RUBY ST., 
=~ ROCKFORD, am 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., 1 Tp 
21 Cross ST... Finsaury tONDON, i § C.. 
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PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 
— Pulleys, Hangers, Oouplings, Etc. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 








WM, SELLERS & C0, — | 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


|THE BUFFALO STEAM PUMP CO., 
4 WOoRKsS, BUFFALO, _— Ad 


(76 JOHN STREET, N.Y. 
BRANCH OFFICES: 55.57 CLINTON STREET. ‘CHICAGO, ILLS. 











i Tite F T ALSTATTER C0., Say Spry 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 





| MILLING PARTS OF MACHINERY. 


These Cutters are made in a great variety of out- 
| lines, and can be sharpened by grinding without 
che inging their form, They are economical in pro 

ducing duplicate and interchangeable parts, Exact 
EARS duplicate cutters can be made at any time. This is 
of great importance when accuracy in duplication 
of machine parts is required. 


WELDING MACHINES | ie af a 3 »gue of Milling Cutters and Fine Mechanical 
| ree, 





DOUBLE PUNCH AND SHEARS. 








JEANESVILLE IRON WORKS, 


a stem 4 JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 


MINE PumpPs, SINKING PUMPS, PRESSUR;: 





PUMPS, VACUUM PUMPS, ARTESIAN WELL 


z as 
a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED P. UNG+R PUMP. PumpPs, Power Pumps, Etc.. Etc. 








Centrifugal Pump. 


Lowville Iron Works Go., 


LOWVILLE,N. Y. 
PUMPS FOR ALL PURPOSES. {| 


Iron, Brass or Bronze. New Patterns. 


New York O"ice, 26 Cortlandt St., 


CHAS. J. EVERETT, Mar. 












AND DROP HAMMERS. L. S. STARRETT, Box 14 Athol, wonceiaeis U.S. oe 
‘ies OPEN SIDE PLANERS 


DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. 





Ready for Immediate Delivery. 





MANUFACTURERS OF 


ADAMS BOLT THREADING 





SEs ei Ee 
YOU NEED ’EM... CHAS. A. STRELINGER & CO., 


; Tools, Supplies and Machinery, 
MACHINISTS FINE TOOLS) oxreo8n, srcx. 
IN GREAT VARIETY. _ |THE sa DRAW STROKE TRIMMER, , 


STANDARD TOOL CO. 
ATHOL, MASS., U U.S. A. 





orkers, L 
Be st Des sign. Infringers 
Prosecuted. Trial, not 
order , Solicited. 
PE RKINS 4 CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





CATALOGUE RPREE. 





RGNYAN Wagaas sachs a 








SPECIAL MACHINERY. 


NUT TAPPING MACHINES. 


BACK TT OF THE AMERICAN HICH 


for any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 


paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893, Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 





A? 
wi 
a 
o} 
i+ 4 
as 
We 
> 
uW 
a5 


— 
a 
oo 
ye 
u 
N 
- 
a 
I 
” 
ne 
z 

= 

< 

oa 
i 

[4 

2 

x= 

- 

& 





Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
_put in Electric or Gas Motor? 


THE ARTHUR C0,, *yasuvex'r* 





y 


_ ‘) 
by 
- SSAA | // 


ROBERT: POOLE & SON CO. 
ENGINEERS & MACHINISTS. 
‘TRANSMISSION, MACHINERY 


ra MACHIFE MOULDED GEARING 
| ARTHUR'S “UNIVERSAL ” ROPE GRIPS, SPECIAL FAGILITIES FOR THE 


HEAVIES T-CLASS-OF WORK 


BALTIMORE, MD. 











THE HENDEY MACHINE C0. TORRINGTON CONN. 


MANUFACTURERS 


OF 


IMPROVED SHAPERS, PLANERS AND ENGINE LATHES, 
































We have a few of our common engine 
lathes, as per this cut, 16 inch, 18 inch, 21 
inch and 24 inch swing, of various lengths 
of bed (all new), which we will sell at 
very low figures. We have stopped mak- 
ing this style of lathe, and are now making 
only the improved 


HENDEY-NORTON LATHE. 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on an enlarged 
scale. We have illustrated catalogues, 








Agents: CHARLES CHURCHILL & CO., Ltd., London, Eng.; SCHUCHARDT & SCHUTTE, Berlin, Ger.; EUGEN SOLLER, Basel, Switzerland. 


showing this lathe fully, and also price 
lists of the same, which we will send on 
application. These lathes we fully guar- 
antee to be strictly first-class in every way 
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THE BUCKETS AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed Simple, mpount, and Trips Expansion 
and Hg sped Engines. Engines, High Pressure Boilers. 










i]} Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


fm Buckeye Engine Co. 
= No. 26 Franklin Ave, 





SALEM, 0. 
ALBANY STEAM TRAP CO., ALBANY, N.Y. 
RETURN a | AUTOMATIC 
STETSPECIAL. STEAM PUMPS 


merece AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


im Renewable Seat and Dise 


ln VALVES. 

PTASERVICEABLE STEAM ENGINES 
: 12 to 100! Heres —. 
Pay pain. 4 <a . 


Adapted to Heavy, 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 













~ Continuous Work. 


33d & Walnut Streets, 245 Lake Street, , hig 
Philadelphia. Chicago. = aN Tubular & Firebox 
= New York Agency, 18 Vesey St. BOILERS 


= on mage —_ — 


CHAN eet TAYLOR co. INDI ANAPOLIS, .ND 
WEBER GAS & GASOLINE ENGINE. 


Simples st and most economical 
engines on earth. 

Fully G uaranteed. 

Y WA A boy starts it, requires only a 
i few minutes’ attention a day 
fy Guarantee da cost of runn ing 1 
fe cent per hour per H. P. Write 
for catalogue. Address No. 414 
Ss 


EBER GAS A 
GASOLINE. ENGINE co. 
Kansas City, Mo. 


35,000 SOLD. 


—& MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
% — OR GASOLINE. 


“OTTO" GAS ENGINES AND PUMPS 


‘ons 5 to 75 Per Cent. Less Gas than ANY 
oan Gas Engine doing the same work. 
























MABE YOUR TOOLS WITH A STEEL STAMP. 
XWE QAO STAMP W's) 
123 CHAMPLAIN ST. 
CLEVELAND. OA/O. ) 
SEND FOR PRICE LIST NO. 4- 


ONOVER’ 


HANDSOME CATALOGUE ON 


| SON NDENSER 
> THE CONOVER MFG.CO. 39 Contuanot Sr.NY. 


> LINE BEL ENGINEERING 


NIGETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 





















cme Sf 
nr. — 


Fibre Graphite Bearings requiring no oil or other lubricant. 


Elevators, Conveyors, 
Chicago-Link-Belt Machinery Co. 





JUST ISSUED. 


“USES OF COMPRESSED AIR,’ 


By ADDISON C. RAND. 


134 pages, 94 illustrations, principally from ae photographs and drawings. 
ompre a _ ir; it 
$1.00, Jo paid. 


wecurate 


This handy volume is the only comprehensive work upon the uses of ¢ 
Godan at 


poets A written — autitull ly printe cl up mi he a7 SS sate De ape r. at 


EMS FRICTION (CUNEO. | % BEVEL, GEARS, 


Zs MANGING AND STANDING 1 files 












CONES, ‘ = For particulars and estimates apply to 
» MADEIN ALL SIZES. HUGO BILGRAM, 
witentn ie u.? P. For MACHINIST, 


Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa. 


MOFFET PORTABLE DRILL. 


UNSURPASSED (: Weighs 42 Ibs. and 


re rmation Aha. 
No. 85 WATER STREET: 
BOSTON, MASS. 


ee) 0Y STEAM. 


"‘ienee s Centrifugal 
Steam = 
id Dr 













drills from 34 to 
ASA 


REAMER. “7 - 


Runs with Steam 
"| Will work in any eS 


—OoR— 
position. Ee 


2 inches 
eter. 


Compressed Air. 











= 





mm 
" vd fo all pr 





‘ Manu factured hy 
“aug :G-TIMOLAT, 


589 & 91S. Fifth Ave., 


ie sang 














MANUFACTURERS 
OF IMPROVED -= 


CORLISS STEAM ENCINES 
IN Te VARIETY 


[amrceve Pits aes 











ConTRACTS 
TAKEN FOR 





WAYN —™ 
PA 







 FRICK COMPANY, 


Ge, ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


) ENGINES 


WESTON ENCINE re ” 
PAINTED POST, N. 
See Gat arin re a 
Julian Scholl & ¢ } Liberty St., N. 
Serar ton cartes ea « w ceinen . ea ‘epi u fie 
Hoffa 
: M. 


(Tandem Compound.) 





AUTOMATIC 
ILIGtit SPE ED 


WESTON «. 


HIGH PRESSURE BOILERS ‘Seaf.- 


AND 


COMPLETE POWER PLANTS ° 


CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 





tary 3 a & Avo Bee “Phila Y 











be heey New Yor ‘ity 


Boston 


5o OW et 
sot Philadelphi Pa. 


AMES IRON WORKS,’ aia 


: te 








ORR & SEMBOWER, 


(INCORPORATED.) 


(51s ineh Str 
VERTICAL, HORIZONTAL, MARINE ape 
—AND— oe” 


HOISTING ENCINES, , ”| 








VERTICAL AND HORIZONTAL BOLLERS., 
iUE AND PRICES 
Factory a at RE ADING, PA. 


WRITE FOR CATAL( 
116 Liberty St., NEW YORK. 42 S. Clinton St., CHICAGO, 
an outs <ainmmmaiaiiieeel 











GEO. Y. CRESSON CO., 


Power Transmitting Machinery, 








8th St. and Allegheny Ave., 
New York Office, 


Philadelphia, Pa. 
136 Liberty Street. 





- re - 

CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 


eVVVVVVVVVVVVVVOt 


‘PUNCHING '»* SHEARING. MACHINERY | 
BOILER MAKERS ROLLS. i { 





PATENT INTERNAL CLAMP COUPLING. 
Meeewre 











Ea 


> New Dory Maguraqurine ©: 





Wyfensin. | 


————_—__——_—_ 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 


= i Sa”nesville mis 




















Estimates and Plans fur- 






nished for transmitting 
Power by 


Friction Clutch Couplings. | HORIZONTH. 
ea § VERTICAL 
on SHAFTING, 


id for Catalogue 











Send for fivular, 


KEYSTONE ENGINE arr MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. NEW YORK. 








tl Dey St., New York. > Also for Erecting same, 
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BROWN & SHARPE MEG.CO., 


PROVIDENCE, R. 


850 MEN. TEN HOURS A DAY.) 
SIX DAYS A WEEK. 


All departments of our works continue to run full time, and 
we are prepared to give orders our usual attention. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
GERMANY-SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 
GERMANY —G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
FRANCE—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Cuicaco, ILt.—FRED. A. RICH, 23 South Canal St. 





tHe NILES TOOL WORKS oo., **oiic?™ 










MACHINE 2 3 
TOOLS. Ze 
ancgeinne Solicited. = = 








60-INCH PLANING MACHINE. 


BRANCHES: NEW YORK, CHICAGO, BOSTON, PITTSBURGH. 


PHILADELPHIA, 











JENKINS STANDARD PAGKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO 


BEMENT, MILES & CD, Pri'agstpnia, 


<V 













BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, 145 BROADWAY. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, 


NOTICE. 


It is being circulated that some machines Can do 50¢ and another 
special machine } more work than the Eberhardt 


GEAR CUTTER.|- 


We have yet to see the one that does it; the facts are, we are 
cutting more gears, either cast iron or steel, where our 
machines are placed alongside of these other 
machines. We can refer intending purchasers 
to shops where these are running. 

We warn the consumer from purchasing 
infringing machines. Write to 


GOULD & EBERHARDT, 
NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 








20 SIZES. | 
From 22’’x22’’ 
to 96x72” any 
length. 













PRATT & WHITNEY CO,, 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at tbe 
following net prices, F. O. B., Hartford, for prompt payment, viz :— 

Pillar shaper 9 inch stroke, with Newell vise, ~~ % net. 

14 “cc 

10.inch swing tool maker’s engine lathe with attachments and tools, 4-foot bed, 
3595; 5 foot bed, $605. 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions ; 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel. 
Ask for the ‘‘ Machinists’ Catalogue.” 


THE BILLINGS WIRE CUTTER 

Drop forged from 
the best Tool Steel. 
Sx Cutting Edges. 
Adjustable Gauge. 
Workmanship 

the Best. 


~ 















~~ oth 10 inches. 


The Billings & Spencer Co., arson Conn. 


Chicago Office: 17 S. CANAL STREE fe 
England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E.C, 


France—L. ROFFO, 58 Boulevarde Richard # neo sir, Paris. Russia—/]. BLOCK, Moscow, 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHES. | 


wenn) same | 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 





























od | MAMITNG, MAXWELL & itt 
a) £ << 
an) mee Manufs tin rs and Dealers in all kinds of 
= “ et and 

= Og EG) J sacarsrers” TOOLS AND SUPPLIES, 
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— ( I s oO 111.113 LIBERTY ST., NEW YORE, 
t*) UO ~] We carry the larcest lize of Tools ard Supplies in the City. 














UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 











WYMAN® GORDON J. M. ALLEN, PRESIDENT. 


WORCESTER, MASS. 


E WM. B. FRANKLIN, Vicge-PREsIDENT. 
a - al a DROP FORGINGS F. B. ALLEN, SEconD VICE-PRESIDENT. 
ee Woop WORKERS’ VISES — J B. Prercr, SECRETARY & TREASURER. 











.THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 

Cutting from 1-8 in. to 6 in. diameter. = 

Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Pi PRIGES. 


In order to reduce our stock, we offer 16”, 18’, 21’ and 24’ engine lathes, 16’, 22 
24" and 27” planers, 10’, 12” and 15’ speed lathes, 15’ and 20’ turret lathes, at a good 
discount i former prices, 

We also have a few 16” and 18’ second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 










5, 1882. 


AT AUG, 25, 1885. 








J J.M.CARPENTER & 


Beertiiiiitt 





PAWTUCKET.R. 1. 





APS & DIE 


T. DEC. if 1888. 


; 


{| 


_ 


\| 


and 
dou 
is ir 
uri! 
tior 


aut: 
pre 
It i 
mak 
of I 
the. 
pur 
by : 
cut 
and 
acct 
stro 


var 
ing 


wel 
app 
to 1 
vice 
mat 


it ¢: 
cial 
and 
bei 
and 


clu 
int 
dim 
fly 


slid 
wei 
dim 
req 


No 


pla 
bri 


cut 
tlor 
vid 
OV 
aac 
art 


